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FYEDICATIONS are generally 
m  Oleted to gank and fortune a- 
lone, though when thefe are united 
with learning and abilities, they have 
certainly a itronger claim to our re- 
gard. For this reafon I chufe to de- 
‘viate from the ufual courfe, and ad- 
drefs the following treatife to one of 
ethe firft Names in the {cience and 
practice of medicine; as, whatever 
may be the fate of the work itfelf, 
the public mutt approve my choice of - 
a Patron. Not but I mutt confefS 
I was partly fwayed by a private mo- 
tive, wherein my filence might juftly 
be deemed ingratitude. Your kind 
concern for my welfare, and the in- 
tereft you took in recommending me 
ewe to 
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‘to this place, would call for my 
warmett acknowledgments, were you 
lefs diftinguifhed in the profeffion. 
Permit me then to offer to your notice 
this {mall Trat, and to join to fo re- 
fpectable a name as Dr. FoTHER= 
GILL’s, that of 


his faithful, 


and obliged friend, 


Bath, 
Aug.t, WILLIAM FALCONER. 
1770. 


INTRODUCTION. 


Ox the Study of MINERAL 
WaTeERS iz general. 


YN the prefent improved ftate of medi- 
 & cal knowledge, it feems remarkable, 
that fo little progrefs fhould have been 
made in fo important a branch of it, as 
that of the inveftigation of the Nature and 
Qualities of Mineral Waters. Books, in- 
deed, have not been wanting, as upwards 
of two hundred volumes have been written 
on this fubject only. The accounts, 
however, tranfmitted to us, by the gene- 
tality of thefe Writers, are very little to be 
depended on, as they are moftly filled 
with inftances of the groffeft ignorance, or 

B mifrepre- 
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mifreprefentation. Bold, however, as this 
affertion may appear, we ftill think that, 
on examination, it will appear well found- 
ed, and believe that in the future part 
of our Work,. fuch inftances of this will 
be produced, as will leave the Reader 
little reafon to doubt its truth. 


We would not have it here under- 
ftood, that we mean this as a reflection 
on all the books, without exception, 
that have been written on the fubject; 
we are willing and ready to acknowledge 
feveral ufeful and important difcoveries, 
which are to be found in works of this 
kind. It muft, neverthelefs, be owned, 
that, confidering the great advances made 
in the other branches of the fcience of 
phyfic, and in that efpecially which would 
moft affift difcoveries of this kind, this 
in particular has not been improved in 
proportion with the reft. A certain inge- 
nious Writer, a native of a neighbouring 
kingdom, who has included in his work a 
Differtation on- the celebrated Waters 

which 
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which we propofe as the fubject of the 
enfuing pages, has carried his reflections 
on this fubject to a great length, and mace 
many fevere obfervations on the Faculty 
refident there, for their ignorance of the 
principal remedy in their Materia Medica. 
How far this may -be true, does not be- 
come us to determine; certain it is, how- 
ever, that-a decency of language im- 
peaches no truth; and had the Author 
kept to that, his work would, probably, 
have found that reception in the world, 
which the ingenious difcoveries it con- 
tains entitle it to. We hope, however, 
that our Work willbe as Jittle obvious 
to objections of this kind as the nature of 
the thing will admit of. Opinions, in- 
deed, and fome .of thofe, perhaps, of -a 
pretty general nature, will be found dif- 
puted; but we hope it will be done in fuch 
a manner, as not to give offence to thofe 
who have written in fupport of them.— 
When opinions alone are controverted, it 
may be alledged, that no apology is ne- 
ceflary, as a certain degree of candour 

Ba ought 
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ought to be the infeparable attendant on 
learning; and that no man of fcience 
fhould be afhamed to receive information 
from whatever channel it may be derived. —~ 
Specious, however, as this argument may 
feem, the practice of the world is widely 
different. Difputes of this nature have 
been generally managed with great acri- 
mony, and have not infrequently dege- 
nerated from mere literary controverfies 
into perfonal fatyr and invective. This 
obfervation, though particularly true in 
this inftanee, is not confined to phyfic, 
it having been an old general remark, 
that men are at leaft as tenacious of 
their opinions as their property. We 
are too well fatished of our own im- 
perfections, to defire to enter into dif- 
putes. of this nature, and are ready to own, 
that, however probable our Theory may 
feem, it is by no means, even in our 
own opinion, free from objections. <A 
con{cioufnefs of this will, we hope, make 
us ready to receive any information, or 


acknowledge any error, we have made. 
One 
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One merit, however, we hope we may 
pretend to, which is, that we have falfifed 
no fact in favour of, nor fupprefied any 
circumftance in our experiments, that 
might make againft our opinions, When 
any fuch have occurred, we have related 
them faithfully, and, as far as reafon, or 
a juft probability would fupport us, en- 
deavoured to reconcile them with our 
‘Theory. 

We have not, likewife, taken any expe- 
riment on the credit of others, but have 
repeatedly made all thofe here related. 
How far we have fucceeded, the world 
muft judge; we hope, however, for fome 
indulgence, as our Work is compofed, 
in a great meafure, on a new plan. 


We fhall now proceed to fpeak of the 
eaufes which have prevented, or at leaff 
retarded, the improvements» we might 
have expected to have feen in this branch 
of fcience. The principal-of which are 
the following. - 

B 3 1. The 
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I. The want of chemical knowledge. 
That a certain degree. of chemical know- 
ledge is neceffary to thofe who propofe 
to inveftigate the impregnations and qua- 
lities of Mineral Waters, will fcaree he 
denied. As a proof, however, of it, if 
we look into the books written on this 
fubject, while that branch of knowledge 
was little cultivated, and, of courfe, few - 
improvements made, or into thofe of later 
date, whofe Authors were defective in 
that fcience, we fhall be abundantly con- 
vinced of the truth of this affertion. 


We there read of impregnations of 
Waters with fubftances, which we know 
are (in the ftate they are prefented to us 
by nature, and, of courfe, the ftate in 
which they are generally expofed to the 
action of the Waters) indiffoluble in a 
watery fluid; or elfe of fuch fubftances 
which, although foluble in water, we know 
to be mere creatures of Art only, and, of 
courfe, not to be expected to be met with 
‘among the operations of Nature. 

| E.xpe- 
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Experience, likewife, juftifies this The- 
ery, and has proved moft of thofe boafted 
impregnations to have exifted only in the 
imagination of thofe who have made the 
affertion, and has reduced the number of 
the real and poffible impregnations into a 
much fmaller compafs than the Advocates 
for Mineral Waters would be willing to 
allow. 


We muft not, however, too rafhly at- 
tempt to fet bounds to the operations of 
Nature, as feveral furprifing and uncom- 
mon phznomena have been produced by 
means that we are ignorant of. Subter- 
raneous fires, earthquakes, 8c. numerous 
marks of which we fee in many fofile — 
appearances, often interrupt the courfe of 
Nature, and fometimes imitate, and at 
ethers form, the fame productions with 
thofe which had iffued from. the hands of 
the moft elaborate Chemitt. 


Nor muft we always deny the impree- 
nation of Waters with fubftances, fromm 
a pre-conceived opinion of their indiff- 

B4 lubility 
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lubility in a watery menftruum; as many 
bodies are capable of fo minute a diffufion 
through the body of a fluid, as to pro- 
duce the fame effects on the body, as they 
would have done in a ftate of folution; 
and, by that means, bring them under our 
definition of Medicated or Mineral Wa- 
ters, 


Neither, on the other hand, muft we 
attribute too much to the diffolvent power 
of either fimple water, or water when 
combined with fuch fubftances as it might 
meet with in the bowels of the earth, and 
which might increafe its folvent effects, 
from a too great confidence In experiment. 
The circumftances of thefe are oftentimes 
widely different, and many productiens 
are exhibited which vary greatly from 
thofe which our Theory would, at firft 
fight, lead us to imagine; and others, 
which, from the great frequency of their 
component parts in the bowels of the 
earth, we might expect often to meet with 
in thele refearches, are feldom, if ever 

feen. 
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feen. We fhould be forry, however, to 
have it inferred from hence, that we mean 
to depreciate the advantage of an accurate 
knowledge of chemiftry, to thofe who are 
defirous of being acquainted with the hif- 
tory and ufe of Mineral Waters. Our in- 
tention is juft the reverfe; as we mean on- 
ly to inculcate the ufe of an intimate 
knowledge of the principles of that fcience 
to every onc of thofe who make this branch. 
of medicine their ftudy ; as by that means. 
he would be enabled to explain many ap- 
pearances in nature, which feem different 
from, or even contradictory to, thofe which 
he had feen in apparently fimilar circum- 
ftances produced in the courfe of experi- 
ment, and which would perplex and con-. 
foundone, whohad only a fuperficial know- 
ledge'of the fubject. 


Many phenomena of this kind, we 
frankly own, have hitherto eluded the at-. 
tempts of the moft accurate and i ingenious 
Chemifts, to reconcile with their general 
principles; but as many of thefe have 

Bs ; been 
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been fatisfactorily explained on a rational 
and coherent theory, and many appearan- 
ces, feemingly contradictory, have been 
found to proceed from the fame general 
caufe, we may reafonably expect that the 
remainder may not prove utterly irrecon~ 
ciheable with our general fy{tem.. 


This, we hope, will prove a fufficient | 
anfwer to. thafe, who alledge that all at- 
tempts to difcover the properties or ef- 
fects of Mineral Waters on the human 
body, by chemical experiment, or analyfis,. 
are vain and inficnificant, as there are ma- 
ny effeéts produced by them, which are not 
to be accounted for from any difcoverable 
impregnation. We may reply to this,. 
moreover, that feveral fuch there are’ {till}, 
and many more there were, formerly, whofe 
effects feemed equally inexplicable. 


Later experience has, however, demon- 
flreted, that they are not all, at leaft, e+ 
qually infcrutable,; and as many of their 
effects have, by the affiftance of chemiltry, 
been explained on juft and rational princi- 

ples 
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ples of phyfic, what reafon have we to 
defpair that the remainder will, in time, be’ 
rendered equally clear? | 


‘To affert the contrary, would, were it 
applied equally to every branch of learn: 
ing, preclude all fearch whatever ; and, 
had it been formerly obferved, would have 
hindered us of many of the ufeful and im- 
portant difcoveries we now enjoy. 


An accurate knowledge of chemiftry: 
is hkewife requifite in the examination of 
waters, to diftinguifh their original con- 
tents from thofe which are only the pro- 
duct of the experiments. From inatten- 
tion to this circumftance, many miftakes 
have been committed, and many fuppofed 
difcoveries have been made, of impregnati- 
ens which never had any exiftence in the 
water before thefe were made. 


adly, Abufe and confufion of terms. 
This caufe is nearly connected with the 
former, and proceeds, in a great meafure, 
from the fame origin 5 ‘it were been an old 
BiG ob- 


12 On the Stuvy of 


obfervation, that no fcience ever arrives at 
any confiderable degree of perfection until 
its terms are accurately defined. If this 
rule holds general, we may pronounce this 
branch of knowledge to be at an exceeding: 
low ebb, as there are fcarcely. two Writers 
on the fubjeét of Mineral Waters, who 
have applied the fame fignification to fi- 
uilar expreffions, It is, indeed, greatly 
to be doubted, if the Authors themfelves 
had any pofitive ideas affixed to many of 
their terms, as they feem to be more fre- 
‘quently drawn from fome poffible, or, as 
their fancy might fuggeit, probable pro- 
duction, than from experiment tending to 
prove that juch facts had really happened, 
“This hmperfection is juftly charged on moft 
of the antient Writers, and, indeed, was 
more pardonable in them than in many of 
their fucceffors the moderns, who, not- 
withftandine they have wrote fince more 
accurate, and explicit ideas were affixed to 
chemical terms, have ftill purfued. the 
{ame unintelligible path with their prede- 
eeflors. A late Writer of a voluminous 
Treatife 
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Treatife on this fubject has been grievoufly 
faulty in this refpect, as many of his terms 
are inexplicable, others contradictory, and 
no fmall fhare of the remainder {carcely 
differing more from one another,, than they 
do from thofe things which, from a view 
of their name, we fhould imagine they 
were intended to exprefs. 


Many of thefe Writers, like the Alche- 
mifts of old, have made a notable ufe of 
_thefe confufed and unintelligible terms, 
in order to cover their own ignorance ; 
juftly fiixppofing that no one could: object to 
_ terms, however unintelligible, which the 
cuftom of their predeceffors had eftablifhed, 
the very obfcurity of which would lead 
many to’ believe implicitly in the fagacity 
and learning of the Author, while the 
means of its dete€tion muft be in"the hands 
of few, and thofe, perhaps, too deeply in- 
terefted to make the difcovery. 


Had this. been properly attended. to 
formerly, we fhould, in all probability, 
have feen many of the unmeaning and un- 

| intel- 
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intelligible terms, which now difgrace this 
branch of learning, exploded, and new 
and explicit ones fubftituted in their 
place. 


3dly, Want of method has been like- 
wife a principal fource of this obfcurity, as 
that neceffarily produces circumlocution, 
and not infrequently confufion. | 


For want of this, many of our Authors: 
ideas. appear fo dark and unintelligible, 
-and, probably, from a confcioufhefs of it, 
were unwilling to part with terms fo well: 
adapted to them, being defirous, like the 
Painter of old, to cover with a veil what 
they were unable to exprefs.. 


athly, Lucreof gain, likewife, has been 
the occafion of much ignorance, as well as. 
falfhood and mifreprefentation on this fub- 
ject. The Practitioners from whom they. — 
might be chiefly expected,. have been fear- 
ful of making, and ftill more of difclofing,. 
the event of experiments made on the 
Mineral Waters which they attended, left 
their 
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their impregnations fhould be difcovered to 
be fuch as. might be eafily imitable in 
equal perfection by the hand of art, and 
by that means deprive themfelves of many 
of their lucrative fources, by preventing 
the refort of people to a place. for a thing 
fo eafily procurable at home. 


Another reafon, and perhaps a more 
juftifiable one, is, that fince a patient’s 
good opinion of the efficacy of his me- 
dicines, is, in many cafes, neceffary, and 
at all times favourable to his cure, by 
keeping up his fpirits, and. fecuring his 
obfervation of the Phyfician’s directions ; 
fhould many of thefe boafted arcana, 
however efficacious in practice, be at once 
laid open, and difcovered to be no more 
than the moft common and fimple fub- 
tances, it might diminifh his. confi-, 
dence in the remedy, and by that means 
deprive him of many of the advan- 
tages otherwife to be expected from it. 
They were, therefore, unwilling to en- 
«ourage fcrutinies of this kind, being 

con- 
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contented with a few practical obfervations 
on the effects of the Waters, and defirous 
that the chetnical difcovery of their con- 
tents fhould, hike the Roman Palladium, 
remain locked up:in the moft fecret part of 
the Temple, fcarce to be looked: on even 
by the Priefts themfelves; 

A celebrated: Writer on this fubje@, has 
carried his arguments on this head much 
farther, and has brought feveral gri¢vous 
accufations againit the faculty of Phyfic ; 
as having, for lucrative motives, fo mif- 
reprefented or falfified the qualities of the 
Waters where they refided, as to adapt: 
them to every diforder, or ftate of it, in- 
cident to the human body. Were this 
charge true in its fall extent, grievous 
indeed would be the imputation; as. it 
would be reducing the principles of their 
profeffion to the ftandard of the loweft 
effipyricifm; and, what is of ftill more 
confequence, how melancholy muft be the. 
fittiation of the generality of thofe who 
apply to fuch praCtitioners for relief! Fo 

| fuch 
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fuch, indeed, the advice of a late great 
and worthy Phyfician might be well ap- 
plied—To perufe the Sixth Commandment.. 
We are, however, fully fatisfied that this 
Author has carried his reflections to a very 
unjuftifiable length. Some few might per- 
haps be found, to whom fuch an imputation 
might be applicable, as it can never be 
expected that the profeffors of medicine 
fhould, more than other men, be uniform- 
ly, and without exception, juft and honeit, 
But we are well fatisfied, that the number 
of thefe is very fmall, in comparifon with 
thofe who would even fhudder at the 
thought.—Some prejudice, perhaps, is in- 
feparable from our nature; it is not there- 
fore to be expected, that our profeffion 
alone fhould be divefted ef it. Many 
practitioners, feeing the good effects of the 
Waters at which they refided, might be 
tempted to extend their ufe to more cafés 
than their unprejudiced reafoning might 
fully juttify. But is not this the cafe with the 
profeffion in general? What practitioner 
can fafely affert he has not fome partiality 

fox 
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for a particular medicine above the reft? 
I believe few can avow it; and, if they 
fhould be fo blind to their own prejudices, 
thofe who would examine their practice 
would foon make the difcovery for them. 


Prejudice of opinion, likewife, in fa- 
vour of fome particular theory, has mifled: 
many of the Writers on this fubyect. 
Many had formed their opinions before 
they made their experiments. It is pro- 
bable, therefore, that many of thofe which 
feemed contrary to their opinion were fup- 
prefied, or mifreprefented; while others, thar 
feemed to favour it, were carefully remarked. 


It is a common complaint, Jike- 
wife, of books of this kind, that they 
feem to be written to the learned only ; 
their meaning being fo enveloped in. terms 
ef art, as to render theny unintelligible to 
the reft of the world. This evil is, in 
fome meafure, a neceflary one, as every 
{cience has peculiar technical terms belong- 
ing to it, without which we fhould not be 
able to. give a clear idea of what. we mean. 

to. 
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toexprefs, without much circumlocution and 
tautology. This, however, by the antient 
Writers was carried to a very extravagant 
Jength, infomuch that they could fcarse 
exprefs the moft fimple idea, without the 
ufe of fome abftrufe technical term. La- 
ter improvements have, however, greatly 
diminifhed this forniidable hoft, whereby 
the avenues to this branch of learning 
were forinerly fo ftrongly barricadoed, and 
has reduced them to a few, and thofe Gm- 
ple, expreflive, and eafily underftood. 


The ufe of an accurate chemical exa- 
_ mination of the Waters, will, we hope, 
want no proof with men of learning and 
-candour. Some cavils have, however, 
been frequently raifed againft any attempts 
of this kind, as being impoffible to be 
brought to the defired degree of perfec- 
tion, and therefore more apt to miflead, 
by fubftituting an uncertain or falfe theory, 
in room of an approved method, which 
time and experience had confirmed. The 
firtt of thefe objections has been, as we 


hope, 
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hope, already removed: And we would 
farther afk, Whether a fearch into the 
eaules of effects, is unworthy the Phyfi- 
cian, or Philofopher ? 


To the fecond we would anfwer, that 
no attempt is mace to overthrow the good. 
effets of the Waters in thofe cafes which 
experience has juftified, nor to extol their 
ufe in others which it has condemned. 
We are far from wifhing to fee.a fyftem of 
phyfic, or indeed the application of any 
particular medicine, founded on theory 
‘only, independent of practice. But is not 
a fearch into the caufes of effects confiftene 
with a due regard to practical knowledge > 
Do they not mutually illuftrate one another ? 
But we hope it is needlefs. to purfue this 
argument farther. We will venture, how- 
ever, to point out a few of the advantages 
which might accrue to the publick from a 
work of this kind, if accurately performed. 


Werte the contents of the Waters afcer- 
tained, it would enable the Phyfician to 
form a better judgment of their ufe in 

phyfic, 
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phyfic, from a comparifon of the effects 
on the human body, of the fame, or fi- 
milar fubftances, ufed as articles of medi- 
cine, with which the Water is impreg~ 
nated, with the Waters themfelves,—- 
Might not this extend their ufe to many 
cafes in which their efficacy is at -prefent 
unknown, and inftruét-us in a better. me- 
thod of adminiftring them in others, in 
which their good effects are acknowledged ?: 
‘Would it not be of fervice to thofe prac- 
titioners, who refide in diftant places, who 
have had no opportunity of making ex- 
periments on, or of feeing the effects of, 
the Waters? Would they not then be en- 
abled to judge of the proper application 
of thefe Waters. in certain diforders, from 
analogy of the effects of the fame, or fi- 
milar fubftances with which they are ac- 
quainted ? It is needlefs to expatiate on the 
ufe of this. A perfect knowledge of the 
chemical contents of the Waters would be 
of great fervice likewife to the practifing 
Phyfician at the place. 
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Moft of the Mineral Waters are very 
apt to have their component parts feparat- 
ed, (which deftroys their original effect, ).on 
admixture of any foreign body. As it is of- 
ten judged neceffary to take fome medi- 
cines along with, and frequently in, the 
Waters, a knowledge of this kind would 
inftruét us in the choice of thefe, either to 
feleé&e fuch as would leaft alter their origi- 
nal nature, or elfe, from a knowledge of 
the compound formed by the medicine and 
the waters, to enable us to form fome judg- 
ment of the effects likely to be produced, 
by fuch a combination. 


We fhall now proceed to give the plan. 
of our work; and, firft, we {hall premifes 
an account of Mineral Waters in general,, 
and of thofe fubftances with which they are: 
eapable of being impregnated. 


Secondly, We fhall give an account off 
the moft approved means to be ufed fort 
difcovering thefe impregnations. 


Thirdly, We fhall relate our experimentss 
made on the Bath Waters, and endeavourr 
£0 
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to apply the foregoing rules to the difco- 
very of their contents. 

Laftly, We fhall make a brief applica- 
tion of the whole, to the practice of Phar- 
macy and Medicine. 


PART 


5s 


P ARE: kh 


MY ATER has been divided by the 
y Chemical Writers into two kinds, 
but this is not quite correct, as we know 
but one kind of Water. Whether this 
Water be an element, or a compound, is 
not at prefent to our purpofe to enquire, 
It feems, however, to have as good a title 
_ to the epithet of elementary. as moft bodies. 
It is a body that has fluidity and firmnefs 
in different circumftancés, and is particu- 
" darly difpofed with refpect to oily bodies. 


Water, as it is capable of diffolving 
many fubftances, may, from a perfectly 
pure ftate to that of the greateft impurity, 
undergo various degrees of impregnation. 
Hence it is divided into fmple, or commoit, 
and compound, or mineral, 


& ‘This 
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This divifion muft be rather imperfect : 
Firft, becaufe we know no Water perfectly 
free of fome degree of impregnation ; and, 
fecondly, as this divifion is only from dif- 
ferent degrees of the fame quality, it muft, 
confequently, be inaccurate, 


But by Common Water they would 
underftand fuch, whofe impregnation is 
not obvious to the tafte or fmell, and 
which has no fenfible action on the human 
body. | 


By Mineral, where it has the contrary 
properties. 


Even in Common Water, according to 
this divifion, there are various impregnati- 
ons, which may be chemically difcovered ; 
from the waters of the atmofphere, from 
whence all the reft proceed, to that of 
fprings, rivers, and lakes. 


Of 


qf) agra} 


Of MinERAL WATERS, 
frrictly fo called. 


ERE we to attend to the various 

characters and analyfes that have 

been given in books, of the different Mi- 

neral Waters, we fhould, at firft fight, be 

led to imagine there was a great diverfity 

of them ; “but, On examination, the cone 
trary appears evident. 


It has been before obferved, that thefe 
facts have been, in general, grofly mifte- 
prefented, and, as fuch, can never be the 
foundation of rational conclufions. In 
fuch a complicate cafe, therefore, to reafon 
a priori will be the only certain method, 
and then fee if the conclufions we draw 


from thence are compatible with fuch facts 
as we can depend upon. | 


ift. Spring Waters are chiefly impreg- 
nated with foffil fubftances; for if ever 
they contain vegetable or animal matters, 


ae, BAe, it 
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it is in fo fmall quantities as to bring them 
under our firft divifion of Common. Water. 


adly. As to foffil matters, they may 
contain, in folution, every thing that water 
is capable of diffolving, but no other. 


But here, however, we muft be cautious 
of affuming principles ; for argillaceous and 
chryftalline earths have been found dif- 
folved in water, but then the impregnation, 
is extremely flight. 


But in order to determine accurately alt: 
the poffible impregnations of Waters, we 
fhall take a view of the different forms of, 
bodies, and fee in what circumftances they 
are foluble in water *. 


* Water is capable, likewife, of containing many 
bodies fubtilely divided in a diffufed ftate. This 
feems to be the cafe with many oily bodies, fulphur; 
per fe, and perhaps fome earths, which are not capa- 
ble of being united with water, exceptin this manner. 


is seul 
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L.L Saline Bodies we know to be fo- 
, luble in water; but notwithftanding 
this general folubility, only Sciosle Sua 
the proper foffil matters, and Bodies. 
not thofe of artificial produc- 4,4, 
tion, can be admitted of. 
Hence the nitrous and vege-  Nérrous, muri« 
table acids are to be rejected, as be at 
and the acid of fea falt, ‘tained in Mi- 
though a foffil production, "”*”#"* 
yet as it is never known to be found ina 
feparate ftate, fo it never can, by itfelf, 
impregnate a Mineral Water. The vi- 
triolic acid, from its almoft 
wuniverfal diftribution through 
the bowels of the earth, has been more ge- 
nerally fuppofed to do fo. But then its 
attractions are fo general, and fo potent, 
as prevent its remaining long unaffociated. 
The fuppofition of its being in a feparate 
{tate in the bowels of the earth, proceeded 
C3 from 


Vitrioltc acid. 
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from the notion of its giving rife to the in- 
flammable damps in mines, and from the 
acidulous tartnefs in fome waters. The 
firft of thefe is a mephitic air, and the fe- 
cond a decompofition; for the fulphure- 
ous pyrites that contain tron, are very fub- 
ject to deliquefcence on expofure to the air. 
Hence if they are expofed in any fubter- 
raneous cavern, the vitriolic acid may be 
thus feparated, and if this decompofition 
takes place not far diftant from the furface, 
it may impregnate the ipring before it be 
prevented by any frefh attraction, 


The celebrated Dr. Lucas *, in his Dif- 
fertation on the Bath Waters, ridicules the 
notion of fulphur fubfifting in any water, 
together with a fuperabundant acid. Had 
he confidered the ‘laft mentioned circum- 
ftance, which fo frequently happens, he 
would have found nothing abfurd in fuch 
a fuppofition. _In all waters impregnated 
with fimple fulphur in a diffufed ftate, this 


* Lucas, Vol. Ill. p. 252. 


may 
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may happen from a decompofition of the 
fulphur when expofed to the air. 


This may be illuftrated by a familiar 
inftance. It is well known that flowers of 
fulphur, when kept, contract an acidulous 
tafte, from the flying off of the phlogif- 
ton, and leaving the acid feparate, though 
‘adhering to the remaining fulphur, For 
this nesitire the London College directs 
them to be wafhed with warm water, in 
order to clear them of their yi se Sa 
acid. 


Tt is well known, likewife, that fulphur 
is more liable to decompofition when kept 
in a moift, than in a dry ftate. 


There is another fact which fupports the 
pofibility of an acid in water. ‘The vitri- 
olic acid, as combined with iron, is gene- 
rally in its volatile ftate, and, when diffufed 
in water, foon feparates from the iron, and 
lets it fall in the form of ochre. 


This has been obferved in feveral cha- 
lybeates, where the acid has been fo obvi- 
C4 ous 
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pus as to change the colour of fyrup of 
‘violets. But as the firft circumftance is 
rare, and could furnifh only a temporary 
impregnation, and as the latter is only the 
decompofition of a chalybeate, we cannot 
admit of a Mineral Water originally im- 
pregnated with the vitriolic acid. 


adly. The Muriatic acid, or. 
acid of fea falt, is the only o- 
ther foMfil acid. This is contained in fewer 
fofhl produGtions than has been imagined, 


Muriatic acid. 


and is not, in lke manner, fubje& to de- 
compofition ; therefore we exclude it, 


gdly. The other two acids, as we faid 
before, are never found native, The in- 
genious and learned Dr. Heberden, in his 
Remarks on the pump-water of London, 
has, however, mentroned the 
nitrous acid per fe, as the 
predominant impregnation in moft of the 
waters he examined. We would willingly 
pay all due deference to the authority and 
judgment of this learned Gentleman, bur, 
as he has not recited the methods he took 
in 


Nitrous acid. 
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in detecting this fubftance, we cannot help 
fufpecting it to be either a miftake of this 
for the volatile vitriolic acid, which, in 
fome circumftances, fuch as its decompo- 
fition by the fixed vitriolic acid, its exhal- 
ing a powerful odour, &c, much refembles 
the nitrous, or elfe the decompofition of 
fome fubftance containing the nitrous acid 
_ufed in the experiment. 


We have, ourfelves, made feveral experi- 
ments. to this purpofe, and have added a 
fixed vegetable alkaline falt to a great 
number of pump waters, but never could 
difcover the fmalleft particle of nitre, on 
evaporation, which muft have been the 
cafe, had the water contained. the nitrous: 
acid in fubftance.. 

Dr. Cullen likewife, the late ingenious: 
Profeffor of Chemiftry at Edinburgh, has: 
made many experiments to: the fame pur-. 
pofe, but without difcovery of any: traces 
of fuch an impregnation, We would 
not, however, from any reafoning a priors, 


deny the exiftence of any fact fupported by: 
C 5 the: 
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the authority of fo competent a judge as 
Dr. Heberden. 


We will venture, however, to fuggett a 
thoveht, which, perhaps, may reconcile 
both thefe opinions. The fpring water of 
London, which was the fubject of the 
Doctor’s experiments, was, as he obferves, 
‘‘ liable to many impurities from cellars, | 
*¢ burying-grounds, fewers, and many o- 
‘¢ ther offenfive places, with which they 
*¢ undoubtedly often communicate.” 


Nitre we know to be the produce of pus 
trefaction, and gained in largeft quantity 
by a lixiviation of thofe earths which have 
had the greateft proportion of animal or 
vegetable fubftances left to putrefy in 
them. Is it not very probable that thefe 
{prings may be impregnated in this man- 
ner? This 1s farther illuftrated by what 
the Doctor fays afterwards, ‘* that a cer- 
‘© tain fpring in the City never fails to 
*¢ vield a portion of volatile alkali in dif- 
* tillation, which is always the product of 
‘* outrefaction, and, probably, owing to 


** fome 
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*¢ {ome animal fubftances with which it ts 
‘* tainted in its paflage under ground.” 


In the nitre manufaétories, the fubftance 
procured on wafhing the earth, is faid to 
be a nitrous ammoniac, or the nitrous acid 
combined with a volatile alkali, which 1s 
changed into nitre by lixiviating it with 
pot-afhes. In all probability, the wells the 
Doctor examined contained the nitrous 
ammioniac likewife, which, if any fixed al- 
kaline fubftance was ufed in making the 
experiment, would be decompofed, raife 
an effervefcence, and, on evaporation, leave 
a perfect nitre, in the fame manner as if the 
nitrous acid had been prefent in the water. 
uncombined with any other body. 


It is poffible, likewife, though we never 
before heard it afferted, to fuppofe a me- 
thod by which a fpring might be impreg- 

nated with the nitrous acid in its feparate 
ftate. Should any of the fprings which 
contain the nitrous ammoniac, communi- 
cate with any which, from fome of the cir- 
cumftances before mentioned, contained the 

C6 vitriolic 
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vitriolic acid inva feparate ftate, a decom- 
pofition might happen, by which the* nt~ 
trous acid might be difengaged from the . 
volatile alkali, and, thus left by itfelf, dif- 
fufed through the water. Here, however, 
another difficulty occurs. The vitriolic 
acid is always found, when native, in a vo- 
Jatile ftate, in which it will not decompofe 
any neutral fale formed by the other acids. 
To this, however, we may anfwer, that the 
volatile vitriolic acid, on being largely di- 
luted with water, is in part reftored to its 
fixed ftate, which may ferve to account for 
this appearance T. 

* A great reafon to lead us to believe, that the ni- 
trous acid is never found native, 1s, that the {malladt 
portion of cubic nitre was never yet found in any a- 
nalyfis of {fprings. As common fa}t is accumulated in fo 


. great quantities in the earth, it maft often be changed 
into cubic nitre, were the nitrous acid prefent there, 


+ This feems true with refpec&t to the volatile yj. 
triolic acid ger /e, but will not hold of it when uni- 
ted with iron, as, in that cafe, it feems to be entirely 
diffipated on its communication with the atmofphere. 
This metal feems to have a power of rendering even 
the fixed vitriolic acid in fome degree volatile, as we 
fee in folutions of green vitriol, which, on ftanding 
expofed to the air, fuffer a decompofition, owing to 
the acids flying off; which occafions the precipitation 
of the iron in a flaky ochrous form. 
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A ftill greater difficulty occurs, in ac- 
counting for the prefence of the muriatic 
acid alone, in fprings ; the exiftence of 
which has the authority of the fame learned 
Gentleman to confirm it. When com- 
-bined with the foffil alkali, in form of fea 
falt, it is the moft frequent impregnation 
we meet with ; but we have not found any 
Author who has mentioned this fub{tancé 
uncombined, as being prefent in any Mi- 
neral Water. 


It is poffible, however, to account for 
this, in the fame manner as the laft men- 
_ tioned. 


Should any of the fprings, which are ace 
cidentally impregnated with the volatile 
alkali, communicate with any that contain 
the vitriolic acid, either pure, or united 
with iron, in form of a chalybeate, a vi-+ 
triolic ammoniac would be formed. Should 
this afterwards communicate with any 
fource containing common falt, a double 
decompofition would enfue, and a Glau- 
ber’s falt, and fal ammoniac, would be re- 

fpectively 
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{peCtively formed in place of the others. 
If to this fhould be added, in the courfe of 
experiment, a fixed alkaline falt, a de- 
compofition, attended with effervefcence, 
would happen, and a common falt, or fal 
digeftivum, would be found on vapora- 
tion; in the fame manner as if the water 
had originally contained the pure muriatic 
acid. 3 


Several Chemifts have afferted the ex- 
iftence of fal ammoniac in fprings. Dr. 
Cullen allows the poffibility of it, but re- 
ftrains it to fuch places as it might have 
been produced in by inflammation, fuch as 
adhering to the lava of volcanos, &c. 
That it is often produced by inflammation 
is an undoubted fact, but there are reafons 
to believe that this is not the only method 
by which it may be formed. Many great’ 
Chemifts have been of opinion, that both 
nitre and common falt owe their origin to’ 
putrefaction, and that they may be refpec- 
tively produced, by a flight variation in 

that 
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that procefs*. If this be probable of 
common falt, we fhall find +it much more 
fo of fal ammoniac, as one of its compo- 
nent parts, viz. the volatile alkali, is con- 
ftantly. produced, in fo large proportion, 
in every putrefying fubftance. If this be 
true, we may fuppofe the fal ammoniac at 
once formed and communicated to. the 
water by the means above mentioned. We 
beg leave to acquaint our reader, that 
what we have here laid down, we offer 
only as matter of conjecture, and that, 
even in our own opinion, rather a diftant 
one. 


Granting, however, that Water has been 
found combined with fuch fubftances, as 
this happens only in accidental circumftan- 
ces, we cannot admit them into our lift of 
native impregnations of Mineral Waters. 


* This is, by moft, attributed to the different 
proportions of moifture in the putrefying fubftance ; 
a {maller producing nitrous ammoniac, or nitre, and 
a larger common ammoniac, or common falt. 


+ The convertibility of the fixed and volatile al- 
kalies into one another, render this more probable. 
The 
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The vegetable acid we know 
to be a purely artificial pro- 
duction, and never found native in the 
bowels of the earth. 


With refpect to the fixed alkalis, we 

may exclude the vegetable 

hb sia a- one, as being entirely artificial, 

and which can never be acci- 

dentally wafhed down in fufficient quantity 
to impregnate a running water. 


Vegetable acid, 


This, however, is by no means the cafe 
with the foMil alkali, fince we 
know it is prefent in the Mi- 
neral kingdom, both in a compound ftate, 
and per fe. The firft perfon who obferved 
its prefence in Mineral Waters was the ce- 
lebrated * Dr. Stahl. It is, however, far 
from being a common impregnation, nor 
have we feen any thing wrote fatisfactorily 
on this fubject. 


Pofil alkali.. 


* Dr. Hoffman, likewife, purfued this fubje& far+ 
ther, and has adduced feveral arguments in proof 


- OF it. 
The 
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The volatile alkali comes 
next in order. This is con- 
tained in vegetable and animal fubftances, 
efpecially fuch as approach towards putre- 
faction, when it is copioufly generated. It 
is generally, however, believed, that the 
foffil kingdom never affords it native. 
Some ftones, indeed, have been found, 
which, on being broken, or rubbed againft 
each other, give out an odour refembling 
the volatile alkali, from wncnce the name 


waawes 


Volatile alkatj. 


Dr. Cullen, however, accounts for this, 
from fome vegetable or animal fubftances 
being wafhed down, when in a_ putrid 
- ftate, and thefe incruftations forming round © 
them. It is, however, here, in a ftate of 
too firm concretion to be wafhed out by 
waters. When fprings, in their courfe 
under ground, have accefs to any putrid 
fubftances, they may, by this means, be 
impregnated with the volatile alkali. Ar 
inftance of this was given above, which is 
related by Dr, Heberden. ae 

al 
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Sal ammoniac, as was before obferved,: 
may accidentally be a foffil fubftance, 4s 
adhering to the lava of volcanos, &c. It 
is found fometimes, likewife, in this coun- 
try, in fiffures of the earth, from whence 
the fmoak of burning coal pits iffues, and 
the volatile alkali might be wafhed out 
from thence by a decompofition. This 
cafe is certainly pofible, but we have no 
fair experiments adduced in proof of it. 


Henckel, indeed, in his Bethefda Potu- 
tf, tells us, that he found a volatile al- 
kal: in fome waters, on diftillation ; but in 
his experiments he formed a hepar fulpbit- 
vis, and the fixed alkali, when decompofed 
from it, appears in a volatile form *. 


Having finifhed what we have to fay 
on the Impregnation of Waters with fim- 
ple faline bodies, we now. proceed to the 
compound ones. . 


* The convertibility of the fixed and volatile al- 
kalies into each other, was firft obferved by my late 
worthy and ingenious friend, Dr. Butt. 

Here, 


- 
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Here, however, we mult. Compound fa 
keep to the rule before laid 4 4edies. 
down, to admit thofe only which are form- 
ed by the foffil neutral falts, Neder. 
and, of confequence, we mutt 
exclude thofe formed by the vegetable and 
volatile alkali, with the vegetable and ni-. 
trous acids. With refpect to 
the laft, indeed, the cafe is not 
fo clear, Margraaf, in his Analyfis of 
~ Common or Snow Water, found a portion 
of nitre, but then it was in fo {mall a pro- 
_ portion as one grain in a hunarea Guaris ; 
and as this impregnation could have no in- 
fluence in practice, it would be needlefs to 
confider it. 


Nitre. 


If it be true, as fome fay, that nitre is di- 
rectly got, by lixiviating the foil, or {taple of 
the earth, it will be eafy to conceive how a 
{mall portion of nitre might be accidentally 
wafhed down, efpecially after great rain, 
-fo as to give a flight impregnation to fome 
fprings. What feems to have mifled many 
in this refpect is, the refemblance in form 

between 
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between the chryftals of nitre, and thofe of 
Glauber’s falt and the fal cathartic. a- 
marus, 


The proper method of diftinguifhing 
them, would be to obferve, wherher any 
of the chryftals, (which are in both of 
them hexagonal prifms) terminate at one 
end ma fix fided pyramid. Thefe, we 
may be affured, are nitre; as the chryftals 
of that falt, when perfect, are always in 
that form; whilft thofe of the other twa 
have theirs extremities always truncated. 
Even nitre itfelf, by too hafty a chryitalli- 
zation, will often put on that appearance *. 


We fhall now proceed to fpeak of the 
moft common impregnation of Mineral 
Waters, and from which, indeed, fcarce 
Common NY are entirely free, viz com- 
falt. mon falt, and this is found from 


oo 


* Although the chryftals of nitre by this manage- 
ment may be made to put on this form, yet no art 
can make thofe of Glauber’s falt, or fal cath. amar. 


refemble thofe of nitre, when regularly formed. 
qu AaNntities 


—- ee, 
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quantities imperceptible to the fenfes, to 
that of a faturated folution. 


Though we do not -allow the vitriolic 
acid to be found originally native in any 
Mineral Waters, we are ready to own, 
that, in a compound ftate, it is one of the 
moft frequent impregnations we meet 
with. It is, however, found combined. 
only with the foffil, among the alkalies, 
in the form of the true Glau- Glaerpiid 
‘ber’s falt! Though we be- 
lieve this to be a native fubftance, we 
have the utmoft reafon to think it not to 
be a common one. There are, however, 
fome accounts of its being found native in 
hot climates, as about Smyrna, &c., 


_ The Gentlemen of the French Academy, 
indeed, gave out, that. it was plentifully. 
found in their country; but-it- afterwards: 
proved to. be. the. fal. cathartic. amarusy. 
whofe bafis. is: magnefia, which: indeed fo 
nearly refembles the true Glauber’s> fale; 
$ not to be eafily detected by a bare in- 
fpection. 


The 
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The above-mentioned are the only 
proper faline impregnations we know of. 
As for the metallic, and earthy falts, 
they fhall be feparately treated of under 
their refpective heads. It is proper, how- 
ever, to caution thofe, who read Authors 
who have wrote on this fubjeét, that they be 
not mifled by terms. In Dr. Short’s Trea- 
tife he frequently makes mention of nitre, 
as an impregnation of Mineral Waters. - 
What he means here, however, is not 
what we mean by nitre, but the fofil » 
alkali, which was called nitrum, or na- 
tron, by the ancients. He probably bor- | 
rowed this. miftake from Dr. Lifter, whe 
likewife ufed that term. A late Writer on ° 
the Bath and Briftol waters, has made a 
difcovery that one of them contains falts, 
and the other a neutral falt. Surely the 
difcovery might have been carried fo far 
as to determine of what nature thefe falts 


were ; as Otherwife the world is but little 
Inftructed, 


Authors, 
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Authors, likewife, who have written on 
this fubject, while chemiftry was yet in 
its infancy, and, indeed, fome of later 
date, imagined that a fale might be 
formed, partaking of the nature of {everal 
Others. Thus we read of vitriolico nitrous 
falts, 8c. which we now know to be 
miftaken notions, as falts are capable of 
no farther union than that of being dif- 
folved together in the fame menftruum, 
but always chryftallize diftiné. 


It muft be owned, however, that native 
fea falt, and, perhaps, Glauber’s falt, and 
the fal. cathartic. amarus may fome- 
times be found united by nature with fome 
metallic bodies, and from fome admixture 
of this kind, probably proceeds the various 

colours obferved in fal, gemme or rock falt, 


Oj 


eo 

> 
C8. 

been 
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Inflammabls. PYEVAE only foffil inflam- 

mable fubftances we 
are acquainted with, are fulphur, and-the - 
foffil oil, which, from its different degrees 
of concretion from the moft fluid ftate, 
to a firm folidity, is named naptha' and 
pitcoal. ‘The celebrated Profeffor at Edin- 
burgh is of opinion, that the two laft men- 
tioned only differed in firmnefs of cohefion, 
owing, as he thought, to the prefence of 
fome foreign body, which he, with great 
appearance of probability, imagined to be 
the vitriolic acid. It is obfervable, that 
no inflammable fubftance, refembling the 
animal and vegetable oil, are ever found 
below the furface of the earth; and 
there is fome reafon to believe, that 
the earth is capable of converting thefe 
into the form of a foffil oil. Both 
thefe fubftances, however, refufe a com- 
bination with water, though they may 
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be carried along with it, and fo minutely 
diffufed, as to have the appearance of a 
folution. We cannot, here, help oblerving, 
that the learned Dr. Lewis has carried his 
arguments @ priori, in this cafe, to a great 
excels ; and, from a preconceived opinion 
of the impoffibility of their union, takes 
no notice of their diffufion through waters, 


though their prefence is very often obvious 
to the {mell and tafte. | 


Sulphur is fometimes an 
ineredient in Mineral Waters, Sulphur per fe 
in a diffufed ftate. The pipes that convey 

the Waters of Aix-la-Chapelle, are in- 
. crufted with it, to a confiderable thicknefs. 
Sulphur, when thus diffufed jn water, has 
been thought to have acquired new pro- 
perties, but, on examination, this is found 
‘to be a miftake. Many Writers on this 
fubject, have talked much in praife of a 
volatile fulphur, to which they attributed 
great virtues, This, however, is now 
found not to be poffible, as it proved un- 
deniably, that there is but one kind of fale 


D phur, 
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phur, and that not volatile. Probably the 
volatile vitriolic acid was miftaken for it. 
Both oil and fulphur may be combined 
with water, by the mediation of an 
alkali. 


Fofilcil, unit- The foffil oil, naptha, forms 
eects a kind foap, with alkalies. 
an alkali. This, indeed, we can perform, 
but by a method we can fcarce expect na- 
ture toimitate. This, however, is one of 
the cafes in which, as was obferved in the 
firft part of our work, we muft not fet 
bounds to her operations, and we certainly 
have accounts of fuch waters from accurate 
and good Chemifts, though the inftances 
are very few. 
Hep. fielphe c. Hepar fulph. is, however, 
alk. a very frequent impregnation. 
The learned Dr. Lewis has rather incau- 
tioufly rejected this from his catalogue of 
impregnations of Mineral Waters, from 
his not being able to procure it by a che- 
mical analyfis. The reafon of which is, 
that the hepar fulph. is decompofed, in 
fome 
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fome degree, in the air, and by folution 
in water. The tafte, however, odour, and 
blueifh white colour, on addition of acids, 
are fufficient evidences of its prefence. 


Calcareous earths, likewife, in form of 
quick lime, form a kind of 
hepar’ fulph. with fulphur, a Feet . 
which is mifcible with wa- 
ter, in like manner with that formed by 
an alkali, though not near fo copioufly. 
This has been fometimes fufpected in Mi- 
neral Waters, but never clearly proved, 
Its fenfible qualities, and chemical effeéts, 
differ, in feveral refpeéts, from that made 
with an alkali, It is nearly inodorous, 
and the fulphureous tafte, which is by many 
_ compared to that of a rotten egg, is fearce 
perceptible. Its chemical qualities vary 
much likewife; it is not precipitated from 
an aqueous folution by acids, as that is 
which is formed by an alkali. 


The learned Dr. Lucas has afferted; that 
fulphur, and a fuperabundant acid, cannot 
fubfift together in the fame folution, This 
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is undoubtedly true of the folution of ful- 
phur in water, by the mediation of an al- 
kali, but does not. hold with refpect to 
that made with quick lime*. This was 
taken notice of in a late Treatife, intitled, 
A Reply to Dr. Lucas’s curfory Remarks on 


Dr. Sutherland’s Work on the Bath Waters. © 


The fac, thus related, is undoubtedly true; 
yet the Author has no great reafon to tri- 
umph over Dr. Lucas, in the manner he 
does, on account of his pretence to a fu- 
perior degree of chemical knowledge ; 
fince the firft experiments he brings in 
proof of his affertion, proves nothing 
more than his ignorance of the fubject. 
He afferts, that water, added to quicklime, 
and fulphur, calcined together, acquired a 
vitrioline acid from the lime. The Doétor 
has here found a new matrix for the vitri- 
olic acid, in which it was never before fup- 


* We may judge, from hence, how dangerous it is 
to take thefe things on truft, from theory, without 


making the experiments to confirm them. 


pofed 
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pofed to exift in a feparate ftate. Had he 

confulced focommon a book as Neumann’s 

Chemiftry, he would have found, that the 
vitriolic acid, joined to quick lime, or a 
mild calcareous earth, forms the earthy 
falt called Selenites, of very es folu- 
tion in water, and from which the vitriolic 
acid is fcarce feparable by mere force of 
fire. It is probable, by the Doétor’s ac- 
count of his experiment, unlefs his calci- 
nation of the fulphur was performed in a 
clofe vefiel, (in which cafe it could be of 
no ufe,) that it would be diffipated; and 
what he took for a folution of fulphur, 
| would be no more than the water impreg- 
nated with a falt reflembling Se elenites, com- 
pofed of the vitriolic acid, in a volatile 
{tate, as feparated from the fulphur and 
the quick lime*. The Doctor, however, 
feems to have derived his notion of the vi- 


* If the heat was very ftrong, both the acid and 
phlogifton would be diffipated together, and nothing 
but a calcareous earth left behind. 
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triolic acid being contained in quick lime, 
from his obfervation of the generation of 
heat, on addition of water to quick lime, 
as well as to the vitriolic acid. That the 
fame effect is produced in both thefe cafes 
we readily acknowledge ; but that they are 
owing to the fame caufe, we cannot fo 
eafily agree to; fince alkaline falts in a - 
cauftic fate, which we can fcarce fuppofe. 
to contain an acid, and neutral falts, when 
calcined, generate heat with water in great- 
er proportion than quick lime. The true 
reafon, however, may be explained on that 
univerfal maxim in Chemiftry, that folu- 
tion produces cold, and concretion heat. 
Quick lime, in this refpect, refembles fa- 
line bodies, in requiring a certain quantity 
of water to be united with it, in order to its 
concretion. The Doétor, however, feems 
not to have been acquainted with this, as 
he afferts, foon after, that alkaline falts 
render water colder; which is, indeed, true 
of them, when united with water in a 
chryftallized ftate, as they then generate 

cold 
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cold by folution, But neutral falts have 
alfo this effeét in ike manner. 


Perhaps fome apology may be thought 
neceflary, for having made the aforefaid 
obfervations, as we promifed, in the Intro- 
duction to our Work, to keep clear of all 
perfonal reflections. We do not mean this 
as fuch, nor fhould we have animadverted 
‘Upon this opinion of Dr. Linden’s, had it 
not been unneceifarily introduced into his 
Work, in order to caft a very fevere reflec- 
tion on a very refpectable character in our 
profeffion, fome time deceafed, of which he ~ 
brings not the leaft proof, and to which 
neither the character of Dr. Whytt, nor the 
works he left behind, authorize any credit 
_ to be paid, 
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A \ ILE metallic impregnations of Mi- 
neral Waters are very few. Many 
metals are not foluble in the foil acids, 
and feveral, that are foluble in the vitriolic 
acid, are only foina boiling heat. More-- 
over, they are generally in a ftate of ore, 
and thus protected from their action by 
the fulphur. 


Iron is, therefore, the moft 
frequent impregnation we meet 
with, from the univerfality of its prefences 
and fuperior ftrength of attraction. 


Tron. 


Notwithftanding the great variety of 
chalybeats, mentioned by fome authors, 
we are inclined to believe, that, confidered 
as fuch, they do not vary, except in the 
degree of faturation, as the vitriolic acid 
is the only native fubftance with which 
iron has hitherto been found united. Many 
writers have ufed the terms of fine and 

coarfe 
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coarfe chalybeats, which have no founda- 
tion in truth, and which feem to have 
been drawn rather from the degree, than 
the nature of the impregnation. Though 
all the chalybeats, hitherto difcovered, have 
been of this kind, yet we might fuppofe, 
that it might be found in waters impreg- 
nated with fome of the fof! neutrals. I 
have feen pieces of fal gemma, which 
contained an admixture of iron in their 
chryftals, which might impregnate any 
{pring it might meet with, in its paflage 
through the earth. Probably it would not 
hold the iron in folution when diffolved in 
water. | 


Even when we are certain of the vitrio- 
lic acid and iron in a water, we can feldom 
get it in a chryftallized form *, as the vi- 
triolic acid feems here to have been extra¢ted 
from pyrites, which contains it in a vola- 


* There are fome inftances of green vitriol be- 
ing got, in a chryftallized form, from the waters 
_ at Hartfell, in Scotland.. EM Phyf. and Lit. vol. I. 

p- 346. 
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tile ftate; it is therefore decompofed on 
expofure to the air, the iron falls down, in 
form of ochre, and the water lofes its 
chalybeate tafte and qualities. ‘This gave 
rife to the opinion of many writers of the 
volatility of the vitriol itfelf, whereas no- 
thing but the pure volatile acid feems to 
efcape. This explains the appearance of a 
volatile fpirit in them, called, abfurdly, © 
Spiritus Mundi, A late Writer has called 
the iron, thus feparated from the acid, 
a Mucilagium Ferri, but what he means’ 
by this, he himfelf is beft able to explain. 
The waters that contain this volatile im- 
pregnation, do not bear tranfportation, ex- 
cept corked up as foon as taken from the 
fpring. 

Copper is frequently found 
in the earth, and from its be- 
ing fo eafily corroded and diffolved by 
acids, and faline fubftances, we might ima- 
gine it to be a common impregnation of | 
Mineral Waters. Accordingly we fome- 
times find it combined~with water, but 

not 
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not fo common as we might expect, on 
account of the frequency of iron which 
precipitates it. 


In this ftate it is (like iron) united with 
the vitriolic acid, which, on its combination 
with copper, feems to be, in fome degree, 
reftored to its fixed ftate, as no {pontaneous . 
precipitation of the metal happens in the 
cupreous, as does in the ferrugineous 
waters, on being expofed to the air. We 
might expect, from what has been before 
faid of iron, to fee the Mineral Waters 
_ impregnated with copper, combined with a 
neutral falt, as many chryftals of fal gem- 
-me are found tinged of a beautiful blue 
colour, which undoubtedly proceeds from 
fome admixture of copper. Probably, 
however, the fame reafon fubfifts with re- 
gard to copper, as does to iron. 


Zinck isnot infrequentin the Linck. 
bowels of the earth, and, fince it precipitates 
every other metal, even iron, from their fo- 
lutions, it would feem remarkable that we do 
not meet with it oftner in Mineral Waters. 

D 6 : A great 
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A great Chemift is of opinion, that in its 
moft frequent ftate, as the P/feudo-Galena, 
it is not acted on by acids. 


Zinck,. however, is fometimes found in a 
chryftallized ftate, in form of white vitriol. 
It is certainly a poffible impregnation of 
Mineral Waters, though we have not feen 
any proofs brought of its exiftence as fuch. 
Probably its not having been taken much 
notice of by the Chemifts, was not fo much 
owing to its abfence, as to their never hav- 
ing had it in view. Neumann, indeed, 
mentions fome as contained in waters, but 
brings no particular experiments to prove* 
It. 


* Arfenic has, of late, been faid to be found in fe- 
veral Mineral Waters, particularly thofe of Chevron 
or Bru, in France; but we have not feen any ac- 
counts that incline us to pay any credit toit. Dr, 
Linden, who is fo anxious for the credit of the Bath 
Waters, pretends to have difcovered this Mineral in 
them ; but gives no reafons that fupport his allega- 
tion. 


WatTER 
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Arthy bodies, in their fimple ftate, 
we know not to be foluble in water. 
Here, however, we muft not truft too much 
to general principles ; for earths are un- 
doubtedly fo largely fufpended in water, as 
to bring them under our definition of Mi- 
neral Waters. It is afferted, that chryftal- 
line and argillaceous earths Cofareous 
have been difcovered in folu- arts. 
tion in waters. ‘Thefe impregnations are, 
however, very flight; but the calcareous 
earth is frequently contained in them in 
large quantity, and is procured not only 
by evaporation, but by depofition on the 
furface, where it frequently appears in 
form of ftalaCtites, and even through the 
pores of fome bodies, fo as perfectly to 
petrify them. This plentiful diffufion of 
earth is difficult to account for, unlefs we 
fuppofe 


62 Water impregnated with EARTHS. 


fuppofe it in form of quick lime, and that, 
on its acquiring its mephitic air, it Is 
again depofited. Dr. Cullen is of opinion, 

that the difference of tafte in thefe waters, 

is owing to the different manner in which 
the earths are previoufly deprived of their 
water and air; ours is done by calcination, 
the other by means we are ignorant of. 


The faline earthy impregnations are the 
vitriolic acid, united with a calcareous 
earth, in form of Selenites, with magnefia 
in form of fal cath. amar. and with 
earth of alumn, in form of alumn. The 
muriatic acid is never found native, com- 

bined with an abforbent earth. 
ro dee The firft of the above-men- 
tioned fubftances is the moft common im- 
pregnation of {prings, though very {paringly 
foluble in water. ‘Tothisis generally owing, 
that quality of waters, which we call hard- 
nefs, though other fubftances, fuch as the 
vitriolic acid, feparate; the fal. cath, ama- 
rus, aluminous waters, and the common 
chalybeates, have all this effect, 


Sa 


~~ 


WATER impregnated with Rartus, 63 


Sal cath, amar. is very fre- 9,7 cag, 
quently a native fubftance ; @mar. 
accordingly we fee it prefent in many 
fprings. It is very largely foluble in 
water, fo that we meet with many more 
degrees of this, than the foregoing im- 
pregnation. 

The laft faline earthy body that comes 
under our confideration, is 
alumn; of this there are ereat 
difputes among the learned, if ever it is 
found impregnating a Mineral Water. 
Neumann fays, he never faw any water 
that yielded a perfect alumn on bare eva- 
poration. Dr. Lewis feems to be of opi- 
nion, that the vitriolic acid is capable of 
changing the argillaceous earth into earth 
of alumn, in fupport of which he brings 
a very fatisfactory experiment. By this, 
however, it appears, that accefs to the 
air was neceflary to the produétion of the 
alumn. It has been moreover obferved, 
that the aluminous pyrite, and feveral 
other fubftances from which alumn is pro- 

cured, 


Alumn. 
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cured, betray no marks of containing it, 
until they have been dug up for fome time, 
and expofed to the air. 


If the laft mentioned circumftance was 
neceflary to the production of alumn, we 
could fcarce imagine it could poffibly be a 
native foffil. We have, however, great 
reafon to believe it to be fo, as we have 
very good authority for aflerting it to: be 
found in Mineral Waters. Moreover, 
feveral kinds of flate have been found, 
which have an aluminous tafte when newly 
dug, and from which alumin is direétly 
elixated, without a previous expofure to 
the atmofphere. It is certain, however, 
that the communication with the air is ne- 
ceffary to the procuring of alumn from 
feveral bodies ; and fome circumftances, re- 
lative to the manner in which it is found 
native, make us believe this to be unij- 
verfally neceflary.to its production, It 
is moftly found in the interftices of the 
Jaminze, of which the ftone is compofed, 
{which are fometimes at fome diftance 

from: 
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from each other,) but never in the body 
of the ftone. This might give occafion 
to the decompofition of the pyrites*, by 
which means the vitriolic acid 1s fet loole, 
and at liberty to unite with the aluminous 
earth. Should any fpring interfere with 
any of thele cavities, it might receive an 
impregnation of this kind. Any {pring, 
likewile, containing the vitriolic acid in 
fubftance, running through a bed of 
argillaceous earth, might gain from that 
an aluminous impregnation, 


Argillaceous earths have been faid to 
contain a perfect alumn. That fomething 
of that kind is prefent in clays, that have 
been fubjected to the action of the fire, is 
well known, for which reafon a + late in- 
genious Writer has cautioned againft lin« 


* N.B. A circumftance of this kind was men- 
tioned before, in order to account for the vitriolie¢ 
acid alone in {prings. 


“+ Dr. Perceval, on Water. 


ing 
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yng the infides of deep wells with brick ; 
and, indeed, it is probable, that the alu- 
minous tafte, difcoverable in many of our 
{prings, may be owing to this circum- 
ftance. | 


WATER 
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F now come to the laft, though not 
the leaft important Impregnation 
of Mineral Waters, viz. that of aérial 
Bodies. The prefence of air in water is 
frequently obvious to our fenfes, and at 
all times difcoverable by the experiment of 
the exhaufted receiver. Whether the air, 
thus feparated, be the fame Of Conmon Air, 
the air of the atmofphere, % mepbitic 
which we breathe, or of the 
mephitic kind, affords room for a curious 
queftion. An eminent Chemift is of opi- 
nion, that the air which iffues from water, 
under an exhautfted receiver, is of the latter 
kind; and, indeed, there are very good rea- 
fons to be brought in defence of that opi- 
nion. He urges, that the air which 1s 
difcharged from water under the receiver, 
is of the fame nature with that feparated by 
freezing, of which the following is offered 
as aproof: Water, in itscommon ftate, fuf- 
fers 
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fers a large expanfion from the feparation 
of its air, in confequence of which, many 
bubbles are formed, which fometimes oc- 
cupy a confiderable fpace. But water, — 
when deprived of its air by the receiver,. 
freezes without any increafe (but rather di- 
minution) of bulk, or feparation of air. 
In order to determine the quality of the 
air thus difcharged, he obferves, that the 
freezing of water bears a ftriking analogy 
to the chryftallization of neutral falts, pre- 
vious to which, the feparation of the air is 
always neceffary ; which we know to be of 
the mephitic kind, or fixed air reftered to 

its elaftic ftate. | 


On the other hand, reafons are not want- 
ing to induce us to think the air, thus dif- 
charged from. water, not to be of the fixed 
kind. Calcareous earths are, obferved to 
have the greateft affinity with fixed air of 
any known body, fome metallic fubftances 
excepted ; infomuch that when in their- 
cautftic ftate, or deprived of it, they ab- 
forb it from every other body they are u-_ 

nited 
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nited with that contains it, and thus be- 
come mild and infoluble in water *, From 
this we fhould be led to conjecture, that a 
folution of thefe earths in water could con- 
tain no air of this kind. Neverthelefs 
lime-water, placed under a receiver, fhews 
evident marks of its containing an aérial 
fluid, by the bubbles it exhibits on exhautt- 
ing the air. We frankly own, we are not 
able to reconcile thefe contradictory appear- 
ances, but leave them for fome abler judge 
to determine. A certain quantity of air, 
of whatever kind this may be, feems ne- 
ceflary to be united to common water, in 
order to render it fit for the purpofes of 
diet, as water that has been frozen, viz, 
fow or ice-water, which makes a ereat 
part of the drink of the inhabitants of 


* This is proved by conveying the air from an ef- 
fervefcent mixture, into a vefiel containing lime-wae 
ter, by means of a communicating tube, which im- 
mediately caufes a film on the furface, and a turbid- 
nefs and precipitation through the body of the water. 
ee eration is found to be a mild calcareous 
earth. 


moune- 


a 
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mountainous countries, is productive of - 
feveral diforders, as glandular obftructions, 
&c, This was formerly attributed to the 
nitre contained in it; but, as we before ob- 
ferved, this is in exceeding {mall quantity, 
and, moreover, an innocent impregnation. 
Dr. Percival, however, in his ingenious 
Treatife on Water, has, with great proba- 
bility, referred it to the feparation of the — 
air. However, notwithftanding the doubts | 
concerning the nature of the air with which 
common water is united, we can have no 
doubt that many mineral fprings are im- 
Beira er pregnated with fixed air, in 
ent inMin- large quantity. ‘This is fuf- 
ral Waters. . ‘ 
ficiently determined by che- 

mical experiments. Cauttic alkalies »be- 
come mild, and the lime is precipitated 
from lime-water, by the air, arifing from 
Mineral Waters being united with it. 
The effects, too, of many of them on the 
human body, fimilar to thofe of ferment- 
ing liquors, and which, if drank plentiful- 
ly at the fpring, it is faid, in fome, will 
even 
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even go the length of intoxication, farther 
evince this. Probably the antient fountain 
Salmacis was of this nature, and contained 
air of this kind in * large quantity, as the 
defcription of its effects anfwer nearly to 
thofe produced by fermented liquors +. 


It now remains to enquire, by what 
means waters become thus impregnated, 
And here we muft obferve, that, on the 
union of all the acids with alkaline falts, or 
calcareous earths, in their mild {tate, with 
magnefia, or with metals, a confiderable 
quantity of this air is difcharged, and, 
Without its extrication, they will not unite, 


Bm Duis fi faucibus bauft, 
Aut furit, aut mirum patitur gravitate foporem. 
Ovip, 

+ Plutarch, in Vita Lyfandri, mentions a foun- 
tain near Haliartus, in Greece, called Ciffufa, in 
which they fay Bacchus was wathed immediately 
after his birth, as the water is of a bright colour, 
taftes like wine, and very pleafant. Probably this 
was largely impregnated with mephitic air, 


if 
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If this happens in a place to which the ex- 
rernal air has not accefs, it remains united 
with the water with which the folvent ts 
diluted. On expofure to the atmofphere, 
however, the fixed air rifes in great quan- 
tity, in form of bubbles, through the bo- 
dy of the fluid, being powerfully attracted 
by the common air, which, in the opinion 
of many modern Chemifts, ferves as a 
menftruum to the mephitic. ? 


This may account for the impregnation 
of the faline, earthy faline, and metallic 
fprings, in this manner, as we may fuppofe, 
the union of the fubftances formed in the 
earth, which would give occafion to the 
feparation of the fixed air, which, as long 
as the communication with the atmofphere 
was precluded, would remain quietly u- 
nited with the water; but on the fprings 


breaking out, would rife from all parts of the 
uid it was united with, in confequence of — 


its {trong affinity with common air, which 
attracts it. To this is owing the fparkling 


appearance, pungent tafte, fmell, &c. 
which . 
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which is obferved in many Mineral Wa- 
ters“. 


* Neumann’s Chem. p.176. If equal quantities of 
green vitriol, and the mineral alk. falt, or bafis of 
- fea falt, be dropped into a ftrong bottle, filled with 
{pring water, and the mouth inftantly clofed, fo as to 
leave no vacuity in the veflel, the two falts will be 
flowly diffolved, and fabfift quietly together, as long 
the veflel is kept clofely flopped; there being no 
room for the extrication of the air, which all acids 
expel from alkalies, on uniting with them, and, with- 
cut the expulfion of which, they cannot unite with 
them. As foon as the bottle is opened, the falts be- 
gin to act upon one another, and the liguor exhibits 
the fame remarkable phenomena, as the chalybeate 
waters do when brought up into the open air: It 
fparkles or emits bubbles of air, taftes brik and {pi- 
| rituous, as it is called, gives marks both of acidity 
and alkalefcence, ftrikes with galls, not the black 
that vitriol does by itfelf, but a fine purple: On 
ftanding for a little time, it lofes thefe qualities; the 
vitriol is deftroyed ; its iron falls to the bottom, in 
form of ochre, its acid being abforbed by the alkali. 
The remaining liquor, evaporated, leaves only a lit- 
tle cathartic falt, and a part of the alkali unneutra- 
lized ; together with a portion of marine falt and 


different earths which the fpring water contained 
before, 
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The learned Dr. Lewis has related an 
experiment which ftrongly confirms the 
~ above theory, and proves that, by a pro- 
cefs of this kind, water may be artifici- 
ally impregnated with fixed air, fo as to 
exhibit all the appearances of the natural 
impregnations *. 

This experiment of Dr. Lewis, how- 
ever, only tends to fhew, that water may 
be impregnated with air, by means of a 
mild, alkaline falt. ' 


The fame appearances, however, would 
happen on the addition of a mild, abforb- 
ent earth, or metallic fubftance, as iron, to 
a dilute folution of the vitriolic acid; pro- 
vided the veffels were filled, and immedi- 
ately clofed, as in the former experiment. 


Dr. Lewis has, by this experiment, in- 
genioufly fuggefted a method by which a 
chalybeate water might be formed natural- 
ly, which fhould exhibit the fame appear- 
ances, which we find they generally do, on 


* See the foregoing page, 
exami- 
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examination, The natural chalybeates, 
however, are by no means of this kind; 
fince, if that were the cafe, every chaly- 
beate water muft be impregnated with 
Giauber’s falt, if the precipitation was 
made by the foffil alkali, or by decompo- 
fition of common fale; or with fal cath. 
amarus, or felenites, if the iron were precipi- 
tated by an abforbent earth, which we find 
by no means to be the cafe; and the com- 


mon chalybeates have, in general, no im- 


pregnation of the two former kinds, What 
proves this, moreover, is, that common falt 


_ is often found in chalybeate {fprings, which 


could not be the cafe, if the {pring contained 
the vitriolic acid ina fixed {tate, as it would 


_ fuffer a decompofition, and be changed - 


into Glauber’s falt. The vitriolic acid, 
however, in its volatile ftate, as it is found 


united with iron in chalybeates, is weaker 


hi ere 
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in its attraction to alkalies, than the other 
foffil acid, the muriatic, on which account, 
no decompofition of the fea falt happens. 


E 2 Not- 
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Notwithftanding, however, the fpeci- 
oufnefs of this theory, it labours under 
many objections. Were it true in its full 


extent, we might expect to fee waters im- — 


pregnated with fixed air, in proportion as 
they contained a greater quantity of faline 


re pa ee 


matter, from which the air had been dif- 
charged, as in the formation of a neutral — 


by an acid and an alkali, 


Notwithftanding this, we fee feveral 


fprings that contain neutral faline matter 
in great abundance, and fome even to a 
faturated folution, very lightly, if at all 


impregnated with fixed air. This would 


{eem at once to overturn our theory, but 
perhaps even this admits of an explana- 
tion. The falts that are found thus, are, 
common falt, Glauber’s falt, and the earthy © 
falt called fal cath. amar, The firft of 
thefe we have great reafon to believe to be 
an original fubftance, and that its compo~ 
nent parts never exifted, native, feparately 
in the earth, but that they were originally 
produced combined in the form we fee 
| them, 


| 
| 
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them, viz. common falt; and there are. 
fome reafons to induce us to think this not 
improbable of the fal cath. amar. and 


‘Glauber’s falt. 


On fuppofition, however, that it might 
be formed in the earth, by the union of 
an acid with an alkali, the air thus gene- 
rated might be abfurbed by other foffil 
bodies, many of which attract it, befcre 
the fpring had accefs to it, or, at leaft, by 
fome fubftances it might meet with in its 
paffage to the furface. Were this true, it 
would account for this circumftance, as 
we could not expect to fee fprings thus 
impregnated with air, unlefs fome new 
faline combination was directly formed by — 
fome of the means above mentioned, in 
the waters. It ts probable, that, on this 
account, we fee the Chalybeate Waters 
have, in general, more or lefs impregna- 
tion of air, as we have great reafon to be- 
lieve the folution of the iron is performed 
in the water by the vitriolic acid united 
with it, by the means above mention- 


oe ed, 
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ed, previous to its meeting with the 
Ikons. 


A full greater difficulty occurs ; the 
foregoing method might ferve to account 
for the union of fixed air with Mineral 
Waters impregnated with truly faline, 
earthy faline, or metallic bodies, but wilf 
not account for its exiftence in thofe wa- 
ters, many of which we fee contain it in 
large proportion, which have fcarce any. 
admixture of thefe fubftances, or, indeed,, 
any difcoverable impregnation. 


it is undoubtedly found in many fprings. 
where we cannot account from its pre- 
fence, by any reafoning drawn from any 
analyfis of the water. So far, however, 
we may venture to fuggeft, that as this 
fubfiance is found frequently native, in. 
fubterraneous caverns, it is probable the 
{prings thus impregnated, paffed through 
fome of thefe, where they were united 


* See the chapter on Impregnations with Metallic 
Subftances. 
together, 
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together, by means we are ignorant of*: 

From the aforefaid review of the Im- 
sregnations of [Mineral Waters, we find 
that they all may be divided into 


faa ’ 1. Vitriolic acid, 

Thofeim- (Simple < per fe. Quer? 

pregnaced | kids ( Alkali ; 2 Posi alkali, per 
e® 


with falin 
bodies. \Gompouhd j e: Glauber's fil 


(Simple ( 5. Oil foffil, per /.- 


B) 


(Oizs. <Com-  < 6. Ol in form of 


oe} ? Lpound foap. Duer. ? 
bodies a (Simple 7. Sulphur, per /c. 
: g 8, Hepar. Sulph. 


(Sulphur ; Com- 4 with an alkali. 
| pound Ee Hep. Sulp. with 
quick lime. 


ee if Simple 
aston 4 Compound with te al 
L vitriolic acid ae Zinck, dubious, 


415: All earths diffu- 
fed. 
(14. Selenites. 
{ ics, Magnefia Glau- 
ber’s falt. 
Lie, Alumn. 
eee f -« - - [17. Common air, 
oo 4 < dubious. 
eee BY eee - (18. Mephitic air. 


(Simple 
Earthy j : 
bodies. ° 
Compound 


* The ingenious Mr. Cavendifh has invented a 
machine by which water may be mechanically im- 


pregnated with fixed air. 
E 4 Belides 
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Befides the differences that arife from 
Impregnations, we make a divifion of 
Mineral Waters, from their difference of 
temperature, into the acidule and therme. 


~The laft have been the fubject of much 
enquiry among the Philofophers, and are 
{till very indifferently accounted for. Nas 
turaliits finding that the pyrites, on being 
moi{tened with water, acquired a confider- 
able degree of heat, have been willing, 
from this admixture, to account for both 
the impregnation and heat together. 


‘Sulphur and iron filings generate a heat 
ftill more confiderable, and to this caufe 
they would attribute earthquakes and vol- 
canoes. But there are many objections 
that will deftroy or fuperfede the firft theo- 
ry; for we have accounts of thermas 
without any degree of impregnation. But 
even fuppofing the heat to be communi- 
cated to a neighbouring flream that is un- 
impregnated, we cannot imagine that fuch 
a caule fhould a& with fuch uninterrupted 

uni- 
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uniformity *, for fuch a length of time as 
thefe feem to do, fince even A%tna and Ve- 
fuvius have long intervals of feeming qui- 
etude. For thefe reafons, a celebrated 
Profeffor at Edinburgh feems to think, 
that they owe their origin to a different 
caufe, viz. to an internal fubterraneous heat 
and fire, fo much fpoken of by Philofophers. 
This circumftance, he thinks, favours that 
opinion; and, could its exiftence be abfo- 
lutely proved, we might then account for 
the production of many foffils, which we 
perceive to be ftrongly marked with evi- 
dences of fuch a forming caufe. 


* As far as we are able to judge, there feems to be 
great reafon to think, that the Bath Waters have not 
varied the moft minute degree in their heat, fince its: 
firit rife. gas 


Bry: 3 PART 
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TAVING thus determined the na- 
ture and qualities of the feveral fub- 
{tances contained in Mineral Waters, we 
fhall now give a fhort fketch of the moft 
approved means to be ufed for difcover- 
ing thefe impregnations. 


And here we do not propofe to give an 
account of the effects of every experiment 
ufed on thefe occafions, with each of the 
impregnations ; but to feleét fuch only, 
as may moft effectually ferve to difcover 
their contents. 


We fhall take thefe in the order they 
are prefented in the foregoing table. 


The firft of thefe that occurs is, 
I, The 
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1. Lhe vitriolic Acid per fe. 


WATERS of thiskindare Saline /ub- 
fometimes fo ftrongly impreg- Simple. 
nated, as to be difcoverable to the tafte by 
their acidulous tartnefs. They change the 
colour of the vegetable blues to red, effer- 
vefce with all the alkaline falts, or cal- 
careous earths, in their mild ftate, and 
with magnefia, and on evaporation leave 
a neutral, or earthy falt, according to the 
fubftance with which they were combined. 


They precipitate all folutions made in 
alkalines, curdle foap, or render a folu- 
tion of it ‘im vinous fpirits milky. A 
folution of fulphur in water, made by 
means of alkalies, is precipitated, and 
rendered milky by thefe waters, and emits 
at the fame time a ftrong feetor. 


Br. Lewis fays, they do the fame by 
thofe made with lime water. We have re- 
peatedly made this experiment, but find it 


otherwife. 
E. 6 They 


84 Virriotic Acip per fe. 


They produce a flight milky cloudi- 
nefs, with the folutions of filver, lead, and 
mercury, in the nitrous acid; and with 
lime water, caufe a precipitation in form 
of felenites. Such are. the general cha- 
racters of thefe waters. Many of them, 
however, are not peculiar. Waters con- 
taining felenites, and alumn, éffervefce with 
alkaline falts; and the latter fhews the 
fame effect on the vegetable juices. 


In order to fupply this.defect, the learned 
Dr. Lewis recommends to diftil the water 
whilft frefh, and then examine, if what 
comes over in diftillation, has this effect 
on the vegetable blues. He alledges, thar 
if this be the cafe, we may be affured of 
the prefence of an acid unneutralized, as 
the neutral, or earthy falts, which produce 
this effect, do not rife in diftillation. This 
theory of the Doétor’s is very ingenious, 
and we wifh we could pay an entire credit 
to it, as it would afford us an eafy me- 
thod of difcovering the prefence of this 
fubftance in waters. 


We 
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We will venture, however, to fuggett 
a circumftance, which makes us doubt 
if this be fo clear a teft as the Do&tor feems 
to imagine. The ingenious Dr. Percival, 
in his Effay on Water, has demonftrated, 
that the vitriolic acid, when the {alt con- 
taining it is in a ftate of folution in water, 
as in this cafe might often happen with 
{o common an impregnation as felenites, 
is feparable by a boiling heat; and that by 
this means the hardeft waters, that owe 
this quality to that fubftance, might be: 
rendered foft. It is probable, therefore, 
that this would happen in diftillation, and 
the vitriolic acid be thus * forced over into 
the receiver, and impregnate the diitied 
liquor, in fufficient quantity to produce 
this effect on the vegetable blues, although 


* This Opinion is confirmed, by the appearances 
ebferved on the diftillation of fea water, where a 
fnall quantity of the vitriolic acid, (which i Is always 
prefent i in #,) comes over into the receiver, tnlefs a 
quantity of fixed alk. or calc. earth be added to it, 
previous to its being committed to diftillation. 


it 
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it had never exifted originally in a feparate 
ftate in the fpring. It is doubtful, if the 
vitriolic acid does not arife in a volatile 
form from felenites, which would render 
this {till more probable. 


We offer this, however, only as matter 
of conjecture ; and, poffibly, the circum- 
ftances may not be exactly fimilar, as a: 
communication with the air may be ne- © 
ceflary for the feparation of the vitriolic 
acid from the felenites, which, from the 
eonftruction of the veffels ufed in diftilla- 


tion, could not happen. 


We will venture, however, to give 
fome of the more certain figns by which 
the prefence of this fubfiance may be de- 
termined. 

Firft, To obferve if the effervefcence 
eaufed on the addition of mild alkaline, 
er earthy fubftances, and efpecially the 
change of vegetable blues to red, does not 
ceafe to be produced on the Waters ftand- 
ing fome time expoied to the air. 

Secondly, 
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Secondly, To obferve if any precipita 
tion happens on addition of a fixed. alka- 
line fubftance. The firft of thefe is a 
pretty certain mark of the prefence of an 
acid unneutralized, as the vitriolic acid, 
when in its feparate ftate in Mineral 
Waters, is always in its volatile form. 
Were thefe effects produced by alumn, 
or any other neutral or earthy fale dif- 
folved in the Waters, they would be more 
permanent in them. If no precipitation 
happens on addition of a mild alkali, but 
an effervefcence enfues, without any change 
of colour, we may take it for granted, from 
thefe two circumftances, that an acid is 
prefent ia its feparate flate; as, were it 
united with an earth, or metal, fome pre- 
cipitation, or change of colour, would hap- 
pen on addition of the alkali *. 


* Tf the fixed vegetable alkali is ufed, care fhould 
be taken not to make the experiment with too large 
a quantity, as the falt formed by it,.and the vitriolic 
acid, is very fparingly foluble in water, which might 
give the appearance of a precipitation. 


Il. The 
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Il. The fofil Alkali. 


WATERS containing the foffil alkah 
effervefce with all the acids, and form 
thus neutral falts, according to the diffe- 
rent acids added to them, change the ve- 
getable blues to green, and precipitate the 
folutions of calcareous earths, or magnefia, 
in any of the acids, and of the ammoniacal 
falts and alumn in water. They render 
milky the folutions of filver, lead, and 
mercury in the nitrous acid, and precipi- 
tate the iron from the vitriolic and nitrous, 
in form of a yellow ochre. Dr. Lewis re- 
commends, as-the moft certain mark of 
this fubftance, to obferve if the water con- 
taining it effervefces with the muriatic 
or vegetable acids.. This is certainly a 
good criterion with refpect to thofe faline 
bodies into whofe compofition the vitriolic 
acid enters, as thefe would not be decom- 
pofed by addition of the muriatie or vege- 
table acids, but will not hold univerfally, 
as {ome waters, containing calcareous earths, 

feparate 
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feparate in a diffufed ftate, would exhibit 
the fame appearance, although they con- 
tain no alkali. Perhaps the beft method 
would be to examine the refiduum left by 
fuch waters on evaporation, and the neus 
trals formed by it with the feveral acids. 
Thefe might be diftinguifhed from thofe 
formed by calcareous earths, aluminous 
earth, and magnefia; from the firft, by 
their eafier folution in water; from alum‘. 
nous, by its larger folubility, and not 
pofieffing the ftyptic tafte of the earth of 
alumn; and from all by no precipitation 
happening on addition of fixed alkaline 
falts to the folution; which would be the 
cafe with abforbent earths. 


* A precipitation is occafioned in waters 
of this kind on addition of a folution of 


a ree 


* Dr. Lewis has afféerted, that folutions of calcare- 
ous earths in water, lime water, for inftance, decom- 
pofes neutral falts formed by an acid and alkali, ¢. g, 
Glauber’s falt. I have repeated this experiment, 
but always found the contrary effect; as the alkali, 
added to an earthy falt, produced a decompoiition, 

but 
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ehalk, or magnefia in the nitrous or mu- 
riatic acids, This circumftance, joined to 
that mentioned by Lewis, afford a reafon=. 
able prefumption of the prefence of an 
alkali, as the calcareous earth before- 
mentioned would caufe no precipitation, 


TIE. Glauber’s Salt. 


Compound yon WATERS, containing? 
kneJucfances. Glauber’s falt in large pro- 
portion, are eafily diftinguifhed from thofe 
that poffefs other impregnations, by the 
bitterifh faline tafte that accompanies 
them. It is, however, fometimes prefent 
in too fmall a proportion to be obvious to: 
the tafte. On evaporation, however, it is 


but an earth, added to a neutral, produced no change.. 
Glauber’s falt, or vitriolic tartar, cannot be decom- 
pofed by any fimple fubftance, but only by a double 
elective attraction, as in the cafe of folution of filver 
jin the nitrous aca. and of earths in the nitrous, or 
muriatic. 


The Dr. himfelf, in another part of his Work, has 
confirmed what is here laid down. Vide Neuman’s 
Chemiftry, p, 252.. 

difcover- 
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difcoverable by its chryftals, which are 
large and well formed, of an hexagonal 
prifmatic form, when perfect, and truncated 
at both ends. They are of very eafy fo- 
lubility in water, and calcine in a dry air. 
On evaporation, however, it manifefts it- 
felf to the tafte, though, whem largely di-- 
luted, it was not perceptible. Thefe wa- 
ters caufe no change on the colour of 
vegetable blues, and afford no precipita- 
tion on addition of alkaline, or acid fub- 
ftances, in which they differ from thoié 
waters impregnated with fal cath. amarus*; 
‘which fhews a precipifation on addition of 
an alkali, though in other refpects, as 
tafte, fhape of chryftals, and eafy folubi- 
lity, it much refembles this. Solutions of 
lead and filver, in the nitrous acid, are 
precipitated in form of a yellowifh white 
cloud; and that of mercury, in the fame 
acid, in an orange-coloured one. 
* The Author of the Pharm. Medici has laid it: 
down as a giftinction between thefe fubftances, that 


the Glauber’s falt melts eafily in the fire, whereas. 
‘the other can fcarce be fufed by the molt extreme 


heat.. : 
LV. Com- 
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LV. Common Salt. 


THE brackith tafte of many waters’ 
frequently difcovers the prefente of this 
fubftance. It is indeed prefent native in 
moft {prings, though not in quantity fufh- 
cient to be thus detected. It differs. from 
the former by its not having the bitter 
tafte, which accompanies the Glauber’s 
falt, and fal cath. amar.. The fureft tet 
of it, however, is, to examine the fhape 
of the chryftals yielded on evaporation : 
Thefe are always cubical; which diftin- 
guifhes them from all other native fub- 
itances found in Mineral Waters, as none 
of them affume that form on chryftalliza- 
tion, It is not affected by alkaline fub- 
{tances ; but on addition of the nitrous, 
or vitriolic acids, a decompofition takes 
place, and the falt lofes its native tafte 
and qualities, and affumes thofe of Glau- 
ber’s falt, or cubic nitre. It precipitatés 
the folutions of filver, lead, and mercury, 
(as above,) the moft fuddenly and largely 

of 
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of any fubftance, in form of a white cloud, 
which foon falls to the bottom, and may 
be collected by itfelf, and- proves to be 
the muriatic acid of the fea falt, feparated 
from its alkaline bafis, and united with the 
filver. It does not affeét the colour of 
vegetable blues, vg 
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THESE come next in or- 
der, andareeafily diftinguifhed 
- by the tafte and fmell of the waters that 
contain them; which are both very acrid, 
and peculiar to this fubftance only. When 
in this ftate, they are diftinguifhable to 
the eye, as not being mixed with the wa- 
‘ter, but floating on its furface. They are 
generally, when thus found, of a brownifh 
colour, and thick confiftence, when it is 
called Petroleum, though fometimes it 
appears clear and colourlefs, when it 1s 
termed Naptha. Thofe wells are of this 
kind that take fire on application of a 
. burning body to their furface. 


Inflammables. 


VI. Os 
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VI. Oils mined with Water in Form of 
Soap. 


THESE pofiefs the fame qualities 
with the above-mentioned, except that here 
the foffil oil is more intimately united with 
the water by mediation of an alkali. It is 
difcovered by addition of acids, which im- | 
mediately feparate the oil, and leave the © 
water clear. 


VII. Sulphur per fe. 


THIS is difcoverable by the tafte and 
fmell of the waters that contain it; by ex- 
amination of the precipitate it lets fall on 
ftanding ; which fometimes, as at Aix da? 
Chapelle, lines the pipes that convey it, 
This, if fulphur, may be eafily diftinguifh- 
ed by its tafte, fmell, and inlammability ; 
by the waters ftriking a black colour with 
facch. Saturn. and folutions of Jead in the 
nitrous acid; by their fudden tarnifhing 
of filver; by the foetid fmell, refembling 


a rote 
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a rotten ege, or fcowering of a foul gun- 
barrel; on addition of alkalies ; by the 
tafte attending this addition; all which — 
circumftances point out this fubftance very 
clearly. 


VII. Hepar Sulpb. with an Alkali. 


THE tafte and {mell of thefe waters 
are fo remarkable, as fcarce to leave any 
room to doubt the impregnation when 
they are prefent. They refemble, as was 
faid before, a rotten ege, or fcowring of 
a gun-barrel: In the latter of thefe, this 
fubftance is always generated on the in- 
flammation of the gunpowder, the acid of 
the nitre being difipated, and the vitriolic 
acid of the fulphur, joined to the phlo- 
gifton acquired from the charcoal, uniting 
with its alkaline bafis, and forming this 
fubftance. Waters, impregnated thus, 
ftrike a black colour with folution of lead 
in the nitrous acid ; and with a folution of 
facch. Saturn. in water; from whence the 
fympathetic ink is derived. ‘They tarnifh 

filver 


*~ 
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filver fuddenly and deeply ; become milky, 
and emit a ftrong foetor on addition of 
acids ; by which they differ from the laft 
mentioned, as the fulphur, being there in a 
diffuled ftate, is not affected by acids. The 
former too is not diftinguifhed by the 
tafte and odour above-mentioned, - which 
is peculiar to this. 


It differs likewife, that this, though in 
part decompofed by expofure to the air, 
and, as Dr. Cullen thinks, by folution in 
water, yet retains its qualities in a great 
degree, when kept from the air, a con- 
fiderable time; whereas the other foon 
fuffers a precipitation of all its contents 
of this kind, 


IX. Hepar Sulph. with Quick-Lime, 


THIS, though nearly allied to the 
former, exhibits very different appearances 
on experiment. It is not affected by ad- 
dition of acids like the other, is altogether 
inodorous, and in tafte, though difagreea- 
ble in a ftrong folution, yet, when largely 

diluted, 
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diluted, is not unpalatable, having nothing 
of that peculiar fmell and tafte refembling 
a putrid egg, or {cowring of a gun, which 
fo eminently diftinguifhes the other. It is 
decompofed by expofure to the air, and fo- 
lution in water, as the hepar fulph. with al- 
kali is, and on ftanding, even fhut from 
the air, fuffers a precipitation. It ftrikes 
no black colour with folution of lead in the 
nitrous acid, or of facch. faturni in water, 
and fcarce even precipitates them, or the 
folution of filver. It is precipitated by all 
the alkalies, both fixed and volatile, which 
the former is not. It has no effect in tar- 
nifhing filver. 


X. Copper. 
WATERS of this fort are pyssatic In- 


fometimes obvious to the /réegnations. 
tafte, which is, indeed, able to difcover a 
very flight impregnation of this kind. 
Thus we fee waters, that have ftood in 
copper or brafs veflels, gain what is called 
a braffy tafte, though the quantity dif- 
folved can fcarce be meafured. The molt 
F certain 
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certain teft, however, of the prefence 
of this metal, is, the addition of the 
cauftic volatile alkali, as fp. fal. amm. 
cum calce viva. This, if the fmalleft par- 
ticle of copper be diflolved, caufes the 
whole of the fluid to affume a beautiful 
blue colour. Iron alfo precipitates this 
metal, on addition, therefore, of a plate 
of iron, to any waters containing copper. 
tn folution, it will foon be covered with a 
cruft of this metal; and if it be laid in 
the current of the fpring, will, in time, be 
entirely changed into it. This has given 
room for fome, who did not underftand 
the nature of precipitation, to imagine 
that the iron was really tranfmuted into 
copper ; whereas no more happens than 
the fimple precipitation of the copper, oc- 
cafioned by the vitriolic acid, that held it 
diffolved, having a greater affinity with 
‘ron than the copper. A proportionable 
quantity of iron is, therefore, diffolved in 
place of the copper precipitated, which al- 
ways happens on the furface of the preci- 
pitant, {o that, in time, the whole 1s diffol- 

ved, 
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ved, and a portion of copper fubftituted in 
its place. It is obfervable of metals, that 
they always precipitate one another in their 
‘metallic form. If waters contain copper 
in confiderable quantity, it may be difco- 
vered by chryftallization. 


XI. tron. 


CHALYBEATE Waters are generally 
difcoverable to the tafte by their peculiar a- 
{tringency. Where the quantity diffolved is 
very {mall, this, however, is not percepti- 
ble. Springs of this kind are eafily dif- 
tinguifhed by the ochrous fediment which 
is conftantly precipitating from them, and 
which gives a yellow colour to all the fub- 
{tances expofed to their current. The 
principal and beft known teft of them, how- 
ever, is, the black colour they ftrike with 
the vegetable aftringents, and the purple 
one when an alkaline falt, or lime-water, is 
added to the aftringent. Dr. Percival has 
afferted, that the ferruginous Waters will 
not ftrike a black, or purple, with many of 

le the 
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the vegetable aftringents, without the ad- 
dition of lime-water, and has, indeed, 
brought feveral experiments in proof of 
what he has alledged. The addition, 
however, of thefe fubftances, makes this 
experiment tolerably fatisfactory, and ena- 
bles us to difcover a very minute portion 
of iron inthe water. Some of the mineral 
aftringents, as alumn, likewife precipitate 
this metal, in form of a reddifh, yellow, 
ochrous fediment, which, on addition of 
an inflammable body, and a {mall degree 
of heat, may, like the foregoing precipita- 
tion, be again reduced into iron. 

Of the metallic kind, Zinc is the only ° 


one that precipitates iron, which it does in 
form of a brownifh powder. 


Care muft be taken to make thefe expe- 
riments with the waters when frefh from the 
fpring, as on ftanding they lofe thefe see 
lities. 

MT eZine. 


THIS fubftance has hitherto been fo 
little fufpected to be prefent in Mineral Wa- 


ters, 


Earths in their native form, Sc. 10% 


ters, that we have had very few experi- 
ments made on the appearances it aflumes 
on addition of other bodies. It is always 
found in Mineral Waters diffolved by the 
vitriolic acid, in form of white vitriol. It 
may be eafily difcovered on chryftalliza- 
tion, by its tafte, which is naufeous, {weet- 
ith, and ftyptic, and, by the form and co- 
lour of its chryftals, which are pyrami- 
dal parallelopipeds, and fometimes tran{- 
parent, though generally of a dufky, vel- 
lowifh hue, from the ochre of iron they 
contain in the ftate we find them. 


XII]. Earths in their native Form united 
with Water. 


THE calcareous earth is farrhy Ine 
the only one we find united Pregaations. 
with water in its native ftate, and in fufi- 
cient quantity to bring it under our defini- 
tion of Mineral Waters, and it is doubtful 
if even this be not ina ftate of folution in 
form of quicklime. Waters of this kind 

ae are 
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are not difcoverable by the common tefts 
of diffufed bodies, (viz. their refufing to 
pafs the filtre,) as thefe may be filtred 
without the leaft feparation of their con- 
tents, Earths, thus united with water; 
are precipitated in large proportion by any - 
body containing fixed air in large quan- 
tity, as mild alkaline falts, fc. and fearce 
at all by cauftic alkali. Thefe Waters 
are obferved to deoofit their contents 
on ine furface of, ard even to pervade the 
fubftance of, feveral bodies over which they 
run, fo as perfectly to petrify them. They 
likewife let fall a large fediment on boiling, 
and it is probable, that the incruftation of 
many of our tea-kettles may be owing to 
this, though that may be produced alfo by 
_ the decompofition of felenites. Thefe are 
diftinguifhed from thofe impregnated with 
the following fubftance, in that they lather 
well with foap, and let fall a fediment, net- 
ther of which is the cafe with the felenitic 
waters. 


XIV. Se- 
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XIV. - Selenttes. 


THIS, as we before obferved, 18 a very 
frequent impregnation. It is difcovered 
by the refufal of thefe waters to unite with 
foap, and by their throwing down a large 
earthy precipitate, on addition of a mild of 
cauftic alkaline fal. When the former is 
ufed, it is attended with effervefcence. On 
evaporation fikewife it is diftinguifhable 
by the form in which it chryftallizes, be- 
ing in thin lamine, which form a pellicle 
on the furface of the liquor; by the tafte of 
the falts, and water containing them after 
a pellicle is formed, which is lightly faline 
and auftere. We fhould, however, be 
cautious not to miftake the waters impreg- 
nated thus, for thofe containing calcareous 
earths in fubftance, as they leave nearly the 
fame refiduum on boiling, by the decom- 
pofition of the felenites. ‘Fhe method of 
diftinguifhing them 1s given aoove. 


FF ofl XV, Spur 
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XV. Spurious Glauber’s Salt. 


THIS is not liable to be confounded 
with any other fubftance, except the true 
Glauber’s falr. The method of diftin- 
guifhing them is given above, in our ac- 
count of that fubftance, 


XVI. Alumn. 


WATERS containing alumn difcover 
themfelves on evaporation, by their auftere 
aftringency. * They change vegetable 
blues red, and coagulate milk. | 


The tafte of felenites, though rather 
auftere, is very diftinguifhable from alumn 


* Dr. Percival, in his Efay on Water, has blamed 
Dr. Lewis for faying, that alumn changes vegetable 
blues red. He himfelf made the experiment with 
only one native vegetable juice, viz. that of radifhes, 
which an{wered to Dr. Lewis’s affertion. He al- 
ledges, that the fyrup of violets was changed green 
by it. The common fyrup of violets is much fophif- 
ticated, and the generality of what we have feen has 
been fcarce altered by acids or alkalies, but always 

turned 
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by its inferiority in ftrength, as the former 
is very fparingly foluble in water. We 
have, however, a more certain method of 
difcovering the prefence of alumn, which 
is, to evaporate the water until it becomes 
perceptibly faline, when, if we add a few 
drops of lix, tart. or any other fixed alka- 
line falt, the earth of alumn will be pre- 
cipitated, not as other earths are, (in a 
powdery form,) but in flocculi. If but a 
fmall quantity of alkali is ufed, thefe will 
be rediffolved, which arifes from the nature 
of alumn, which is the only falt we know 
that has a fuperabundant portion of acid 
adhering to it, which rediflolves the earth 
of alumn precipitated by the alkali. If 
too much alkali is ufed, the fuperabundant 
acid will be faturated, and the earth not re- 


turned green on dilution with water. Probably its 
blue colour was not owing to any vegetable fub- 
ftance. We have repeated the experiment with frefh 
violets, which were always changed to red by alumn, 
The proof here offered, of alumn’s containing a fu- 
perabundant acid, ftrongly confirms the probability 
of this. 


a= dif- 
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diffolved. Dr. Lewis recommends to us to 
examine the precipitates of waters, thrown 
down by addition of alkali, with vitriolic 
acid. This, if the water contained alumn, 
will unite with the earth thus precipitated, 
into a highly aftringent falc; if magnefia, 
into a faline bitter one; and if a calcareous 
earth, into one lightly faline and aftringent, 
and fearcely foluble in water. 


XVII. air. 


evaal Wan THE prefence of aérial 
pregnations® bodies in water, has been 
mentioned in the former part of our 
Work, where it was alfo remarked, that 
it was doubtful in what form they exifted 
there. The experiment with lime-water, 
mentioned above, in our opinion proves, 
that common air is the fubftance feparated 
by the exhaufted receiver, and which is 
probably united, in a certain degree, with 
all water it has accefs to. Mephitic air is 
likewife combined, in large quantities, 
with many waters. This is proved by 

their 
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their fparkling appearance, pungent tafte, 
and fmell, by their precipitation of the 
lime, when added to lime-water, when 
frefh ; which effects are all loft, on their 
ftanding expofed to the air. Thefe Wa- 
ters, likewife, are fometimes difcoverable 
by their effects on the human body, as be- 
ing, if drank in large quantity, heating, 
and even inebriating as fermented liquors. 


The air arifing from thefe Waters, when 
conveyed by a bended tube on the furface 
of lime-water, will render it turbid, and 
caufe a film on its furface, owing to the fe- 
paration of the lime from the water. 


It now remains to make fome applica- 
tion of thefe rules to our experiments on 
the Bath Waters. 


N.B. The enfuing Experiments are all 
made with the King’s Bath Water. — 
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ExPERIMENTS on fhe 
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seperiegns: EFORE we enter upon > 

4 our chemical experiments, 
we fhall premife a few words concerning 
the fenfible qualities of thefe waters, and, 
External ap- firft, of ‘their external ap- 
Preble Ss SERS BAN C] a's a VAS 


The Bath water, when drawn frefh 
from its fource, appears quite colourlefs, 
and pellucid. Notwithftanding this, as 
Dr. Lucas has remarked, that fome mi- 
rute white molecule may be obferved an 
a clofer examination. It fparkles in the 
glafs like the Spa water, ‘occafioned by the 
air bubbles rifing through the body of it, 
and flying off. On ftanding, it is faid te 
abate of its pellucidity, and becomes of a 

whey 
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whey like colour, and then it depofits a 
light yellow ochrous fediment, obfervable 
round the fides of the Baths. If kept 
-ftopped clofe from the air, it does not fen- 
fibly abate of its clearnefs. 


Thefe waters have no pe- _ 

‘ y+. Odour, 
eculiar fmell, nor has their 
vapour ; though we have fometimes ima- 
gined fomething refembling that arifing 
from fermented liquors, and which, with- 
out giving a fenfation of any particular 
odour, impreffes a kind of pungency of 
the organs of fmell. This feems to be 
that mentioned by Dr. Lucas, which he 
attributes to the pyrites. 


The heat of thefe waters is 
very obvious, infomuch, that 
at fome of the fources it is fcarce tolerable 
to the human bedy. Dr. Lucas fays, the 
water drawn at the pump of the King’s 
Bath is, when the pump has been heated 
by long pumping, 119 gr. of Faren- 
heit’s thermometer; and to this our own, 
and, indeed, moft other experiments, feem 
nearly 


Touch. 
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nearly to agree. The water in the King’s 
Bath, as applied to the human body, does 
not feem to exceed 105 or 106 degrees, 
by any obfervations we could make, oc- 
cafioned by the waters being cooled, by 
a large expofure of its furface to the air. 
The heat of the water, at its fource, is, 
however probably, much greater than any 
of the above-mentioned. Ic is fenfibly 
hotter to the touch, and, I was once in- 
formed, by a judicious and accurate ob- 
ferver, who made the trial, when the fource 
of the King’s Bath was opened, that it 
raifed the thermometer to 130 gr. of Fa- 
renheit’s fcale. 


They are flightly faline, ac- 
companied with an agreeable 
pungency, added to a light chaly Beare 
tafte. The two latter, however, go off 
entirely on the waters cooling, when it be- 
comes much lefs agreeable, the faline tafte 
is more manifeft, and feems to be accom- 
panied with another different from the tafte 
of any faline body we are acquainted with. 
What 


Tafe. 
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What this probably is, fhall be confidered 


in the following part of our work. 


The fpecific gravity Of €- Specific gras 
qual bulks of the Bath wa- Vilys 
ter and rain water, is as follows. 
oz. are gf 
King’s Bath, PBS aioy tog 
Rain water, 28 4 42 
N. B. During the time this experiment 
was making, the water funk near half an 
inch in the neck of the flafk. They were 
weighed at the loweft mark, this is there- 
fore their greateft {pecific gravity. 


Chemical Analyfis of the BATH WATERS. 


ABOUT fix gallons of the Contents on 
King’s Bath Water was eva- 2vaporation, 
porated to about a quart: Before this, a 
confiderable quantity of a whitifh powdery 
fubftance, in part chryftallized, was * de- 
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* Dr, Sutherland, in an experiment of this kind, 
has denied that any pellicle was formed on evapora- 
gion, and endeavours to invalidate thofe experi- 

ments 
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pofited round the edges of the veffel join- 
ing the fluids and feveral pellicles were 
formed, which fucceffively precipitated in 
a laminated form. The remaining liquor 
tafted evidently faline, but not fo ftrongly 
as might have been imagined, as it was 
proved to be at leaft a farurated folution, 
from the chryftallization of the falihe mat- 
ter. On evaporation to drynefs, which 
‘was done with a very gentle heat, there 
remained about 3vij. of a powdery fub- 
‘ftance of a light dufky yellowifh colour, 
adhering ftrongly to the bottom of the 
--vefiel. | : 
Bitciote This refiduum had no per- 
Xamination z 
of the Ref- ceptible odour, but to the 
pt tafte was apparently faline, 
and feemingly more fo than the refiduum 
left by thofe waters that contain only fele- 


Nites. 


-ments in which this appearance is related. When the 

water was diftilled in the manner he performed it, 
no pellicle would be formed, as the felenices would 
then chryftallize at the bottom of the veffel, as 
the communication with the air was obftructed. 


The 
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The greateft part of it was in a powdery 
form, and the remainder confifting of 
chryftallized fubftances, which, on exami- 
nation with the microfcope, appeared as 
Dr. Charleton, in the Plate prefixed to his 
work on this fubjeét, has defcribed them, 
to be made up of hexagonal and cubical 
chryftals. 


Chemical Analyfis of the Refiduum. 


Experiment I. Vitriolic Acid to Part 
of the Refiduum. 


About ten grains of the cubical falts 

were carefully feparated from the reft by 
chfyftallization. To thefe were added a 
few drops of the vitriolic acid. Immedi- 
ately the {mell of the fpirit of fale became 
perceptible. 


Exp. 1]. Solution of Silver. 
To Zij of diftilled water, was added five 


drops of folution of filver in the nitrous 
acid, which produced no change of colour. 
Te 
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To this was added one grain of the cu- 
bical falt above-mentioned. Immediately 
the whole affumed a white, milky appear- 
ance, 


Exp. Ill. Vegetable Blues. 


To xij of water, was added four grains 
of the cubical falt, carefully feparated from * 
the powdery refiduum. Into this folution 
were put fome flips of paper, rubbed with 
the flowers of frefh violets and polyanthus. 
No change of colour happened, although 
the tafte of the folution was manifeftly fa- 
line. . 


Exp. 1V. With the grofs Refiduum, Mi- 
neral and Vegetable Acids. 

To a fmall quantity of the grofs refi- 
duum, was added a few drops of the vitri- 
olic, nitrous, marine, and vegetable acids. 
It effervefced with each, and, with the vi- 
triolic, formed a falt of little tafte, but 
that rather auftere and aftringent, and of | 
dificult folution in water. ©The other: 
acids formed with it, each of them faline 

com-: 
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compounds, more foluble in water, and, of 
confequence, more fapid. 


Exp. V. Lix. Tartar. with the Salts 
formed in Exe. IV. 


To each of the faline compounds thus 
formed, feparately diffolved in water, was 
added a few drops of lixiv. tart. A white 
precipitation enfued *. | 


*EXPERIMENT I. 

A few grains of the refiduum we laid on a red hot 
fron; a crackling noife was produced, owjng to the 
faline particles which decrepitated, bat no detona- 
- tion was obferved, nor did any part feem difpofed to 
fufion ; no flame appeared, nor was any {meil of 


fulphur perceived. 
ExPERIMENT II. 


To 2 ij of the refiduum, was added an equal weight 
of powdered charcoal, and the whole was made into a 
patte with oil, and put into a crucible, where it was 
kept half an hour. On taking it out, we found fe- 
veral granules of its contents meorenay attraéted by 
the artificial magnet. 


N. B. The magnet had no effect on the grofs refi- 
duum per /e. 


Che« 
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Chemical Analyfis of the WATER. 
Exp. VI. Alkalies. — Cauftic. — Vegetable. 

To %ij of Bath water, frefh from the 
pump, was added gutt. x. of lixiv. fapon. 
This caufed a confiderable milkinefs 
through the body of the fluid. 


ExperimentT VII. | 

To ij of Bath water, that had ftood 
corked about half an hour, was added 
a like quantity of lixiv. fapon. A flight 
milky colour, much lefs than in Exp. VI. 
was produced, which foon fubfided to the: 
bottom? in form of a white precipitation, 
and the fluid above, recovered its tran{fpa-. 
rency. | 

N.B. The fame experiment was tried! 
with the water which had ftood open: 
twenty-four hours, when the effect was: 
fcarce perceivable. 


Exp. VII. Akal mild. 
To Zij of Bath water, was added gutt. x: 
of lixiv. tartari. This caufed a copious,, 


fudden, and flaky precipitation, much more: 
confider-- 
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confiderable than in Exp. VI. and VII. of 
a reddifh, white colour, extending through 
the body of the fluid, which, on ftanding, 
fell to the bottom, in a powdery form, and 
the liquor above appeared clear. 


Exp. 1X. Volatile Alkali, cauftic: © 
To 3ij of Bath water, was added gutt, 
xl of fp. fal. ammon. c. calce viva, which 
produced the fmalleft degree of milkinefs 
poflible, but no fenfible precipitation hap- 
pened on ftanding. 


Exp. X. Volatile Alkali, mild, 
To 41; of Bath water, was added gutt. 
xl of {p. fal.ammon.comm. Thiacaufed 
a milky appearance, and flaky precipita~ 
tion, but not fo confiderable as in Exp, 
VIIT. 


Exp. XI. Calcareous Earths in their 
cauftic State. 


To ij of Bath water, freth pumped, 
was added 3 fs of lime-water, which caufed 
a fudden flaky precipitation, which re- 
mained at the bottom in form of fnow, and 
not in a white powder, as in Exp. VIII. 

The 
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The water in the glafs above the precip!- 
tated matter, became as tranfparent as be- 
fore the addition of the lime-water. 


ExPERIMENT XII. 


To %ij of Bath water, which had ftood 
open fome time, was added Z {s of lime: 
water, without producing any change. 


N.B. No effervefcence was perceived 
on the addition of any of the above fub- 
ftances. Probably, what gave rife to the 
common opinion of the Bath waters ef- 
fervefcing with alkalies was, that this ex- 
periment was tried with alkaline falts in 
their Solid form, and the air bubbles 
formed in the flution were miftaken fo: 


an effervefcence. 
| 


| 


ExperIMeEnT XIII. 

To each of the liquors precipitated, « 

sn ExpeRIMENTS VII, Vill, 1X, X, am 

XI, was added fpirit of vitriol, gutt. vi 

which reftored them all to their tram 
parency. 

Ex 
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Exp. XIV. Acids.--Vitriolic. 

To Zij of Bath water was added gutt. v 
of vitriolic acid, without producing any 
change. ~ 

Exp. XV.—Nitrous. 


To %i) of the Bath water was added 
gutt. v of the fpirit of nitre, without pro- 
ducing any effect. 


Exe. XVI.—Muriatic. 


To 3ij of Bath water was added gutt. v 
of fpirit of falt, without producing any 
effect. 

; Exp. XVII.—Vegetables 

To Zij of the Bath water was added a 
tea fpoonful of lemon juice, and of vine- 
gar, without producing any effect. 

Exp. XVIII. Solution of Metals. Silver in 
the nitr. Acid, 

To 4ij of the Bath water was added 
gutt. v of fol. of filver, which produced an 


_ appearance like equal parts of milk and 


water, but on adding xv gutt. more, a 
_ large precipitation enfued of white powdery 


par- 
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particles, cohering together in mafies of 
different fizes, and the fluid above became 
more tran{parent. 


Exp. XIX. Lead in the fame. 


To ij of Bath water was added thirty 
drops of fol. of lead, which produced an 
appearance like equal parts of milk and 
water, and gave a precipitation of {mall 
white particles, cohering together, as in 
Exp. XVIII, but not fo copious. 


Exp. XX. Copper. In the fame. 

To %ij of Bath water was added five 
drops of a fol. of copper in the nitrous 
acid, which gave a light blue tinge to the 
water, and caufed a precipitation of {mall 
flaky particles adhering to the fides and 
bottom of the glafs, but the fluid did not 
appear turbid *. 
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* To two ounces of Bath water was added fifteen 
drops of a fol. of mercury in the nitrous acid. This 
caufed a flight reddith yellow precipitation, which 
remained in the middle of the liquor, but did not 
fubfide. 


Exp. 
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Exp. XXI. Solution of Sacch. Sat. in 
Water. 

To Zi. of Bath water was added xxx 
drops of a fol. of facch. fat. which caufed | 
a whitifh cloudy precipitation of a reddifh 
tinge, which-on ftanding fubfided. 


Exp. XXII. Solution of Galls in Water. 
To Zi of Bath water was added xx 
gutt. of a fol. of galls, which gave a flight 
purple tinge, but no precipitation. This 
effect ceafed on the water’s ftanding open 
a quarter of.an hour, 3 


EXPERIMENT XXL 
To 31) of rain water was added putt. i. 
-of fol. of fal martis in water. This ftruck 
a black colour with fol. of galls, fome 
fhades darker than in Exp. XXII. 


‘Exp. XXIV. Sol. of Corrof. Sub. in Water: 

To 31 of Bath water was added outt. x 
of a fol. of corrof. fubl. This caufed 
Acarce any change at the time. On ftand- 
-ing, however, a blueifh white cloud was 
precipitated, and a thin film floated on the 
G top. 


122 Experiments on the BatH WATERS, 


top. The intermediate liquor remained 
clear. On ftanding, a yellowifh fediment 
precipitated, 


Exp. XXV. Sol. of white Vitriol in Water. 
To %ij of Bath water was added gutt. x 
of a fol. of white vitriol. This caufed no 
change. | | 
Exp. XXVI_. Vegetable Blues. 

Several flips of paper, rubbed with the 
flowers of frefh violets and polyanthus, 
were immerfed in the Bath water. The 
purple colour feemed to be heightened by 
the water frefh drawn. On ftanding, how- 
ever, they acquired a greenifh caft. 

Exp, XXVII. Soap. 

Two ounces of Bath water were agitated 
with xfs. of Caftile foap, The fluid ap- 
peared turbid and flaky; on letting it 
ftand, a curdied oily fubftance floated on 
the furface, and the water beneath, in a 
great degree, recovered its tranfparency. 

ExpERIMENT XXVIII. 

The like appearance happened, on drop- 
ping a folution of foft foap in fp. vin. rect. 
into the Bath water. Bent 
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Exp. XXIX. Coagulation of Milk. 

To %ij of milk, boiling hot, was added 
Ziv of Bath water. This immediately 
caufed a precipitation of a light curd, but 
not an entire feparation of the cheefy 
parts. 

Exp. XXX. Fixed Air. 

We conveyed the fteam of Bath water, 
frefh pumped, by means of a fyphon, into 
lime water. No turbidnefs appeared for 
fome time; but a thin film was formed 
on the furface of the lime water; and, on 
ftanding fome time, though fecured from 
any communication with the outward air, 
it loft its tranfparency towards the upper 
part of it. | | 

N.B. This Experiment did not fucceed 
with water that ftood, even corked up, a 
quarter of an hour. 


EXPERIMENT XXX]. 

Inftead of the fteam of the Bath water, 
we conveyed, by means of the foregoing 
apparatus, that which arofe from mixing 
a fol. of falt of tart. with the vitr. acid. 

| G 2 This 
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‘This produced an evident, and immediate 
decompofition of the lime water ; a film 
fwimming on the top, and a portion of the 
water below the film appeared turbid. 


Chemical Analyfis of the Sand depofited by 
| the Bath Water. 

Exp. XXXII. Acips. Vitr. Acids. 

A drachm of the vitriolic acid, diluted 
with four times its quantity of ‘water, was — 
added to Z{s of the King’s Bath fand; a 
Sharp effervefcence enfued, and many air 
bubbles were formed, 

Exp, XXXII. Nitrous, muriatic, and 
Veget. Acids. 

The like happened on-addition of the 
nitrous, muriatic, and vegetable acids ; with 
the laft, however, in a very fmall degree, 

EXPERIMENT XXXIV. 

This fand, fprinkled on a red hot iron, 
gives a blue flame, and emits a highly 
acid vapour, in fmell like that difcharged 


from burning fulphur. 
Expg- 
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EXPERIMENT XXXV, 

About 3ij of the Bath fand were put 
into a crucible, with an equal weight of 
powdered charcoal, When the matter was 
thoroughly heated red hot, it was poured. 
out; feveral particles of it were then vi- 
goroufly attracted by the magnet. 

ExPERIMENT XXXVI, 
. Fo the tafte the Bath fand is not in the 
leaft faline, but imprefles, on being kept 
in the mouth fome time, a ftrong chaly- 
beate tafte. 

Experiment. XXXVI 

Two ounces of water were infufed oa 
ij of Bath fand, in a vial, which was kept 
in a moderate heat about an hour. “The 
tafte of the liquor was then highly chaly- 
beate. On addition, however, of a {mall 
quantity (about gutt. xii.) of powdered 
galls, little change was produced, except 
a flight purple tinge. By dropping in, 
however, gutt. iv. of lix. tart. the whole: 
turned to a deep purple, nearly approach 


ang to black, 
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EXPERIMENT XXXVIII. 

About 3ij of the yellow powdery fub- 
ftance, that concretes round the edges of 
the Bath, was colleéted. To this was 
added an equal weight of powdered char- 
coal, and the whole was made into a pafte 
with oil. This was put into a crucible, 
and kept in a red heat near half an hour. 
‘On pouring it out, a large proportion of it 
jJeemed revived into iron, the granules of _ 
which were vigoroufly attra€ted by the — 
magnet. 


ExprerIMENT XXXIX. 
The like happened with the concretions 


formed on the bafons, that hold the water 
glaffes at the Pump-roont. 


Application of the Experiments. 
We fhall now endeavour to apply thefe 
Experiments to the difcovery of the im- 
pregnation of the waters. 


And here we fhall take another view of 
the fubftances we have before mentioned, 
as poffible impregnations of Mineral 

Waters, 
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Waters, in the order they are there placed $ 
and endeavour to fhew of each, what proof 
or probability there may be that it has, or 
has not, a fhare in the compofition of the 
Bath Waters. The firft of thefe that 
Occurs 1s 
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THE exiftence Of this ' Sisk Salts. 
fabftance in its feparate flate dea. Fire: 
in the waters, has been much i 
difputed. Even their fenfible qualities, 
with refpect to this impregnation, have not 
been clearly afcertained. 
~ Dr. Eucas * has faid, that ** it flies of 
in a fubtile vapour, fenfible to the or- 
oans of fmell, and fo as to affect the 
lungs of thofe’ inclined to phthifical com- 
piaints.”” : ee 

We cannot fay we have éver had an op= 
portunity of obferving its effects in fo 
fenfible a degree, yet we are inclined to pay 

© Vol. ili. p. 277. | 
G 4 credit 
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credit to “it, as this acid is undoubtedly 
prefent in the waters in its volatile ftate, 
united with iron, which it quits as foon as 
it communicates with the open air. This 
is fufficiently proved by Exp. XXII. with 
folution of galls, by the ochrous incrufta- 
tions depofited round the furface and fides 
of the Baths, and on the bafons at the 
Pump-room, which were fhewn, by Exp. 
XMXXVIII. and XXX1X, to be reducible 
into iron. Arguments, however, fuffi- 
ciently plaufible, are not wanting to con- 
tradict the exiftence of an unneutralized 
acid in thefe waters, even though it was 
granted that their vapour were fo. The 
vitriolic acid in thefe cafes, it is alledged, 
flies off as it is difunited from the iron, 
and does not remain in the water in its fe- 
parate ftate. ‘The fenfible qualities of 
the waters feem to favour this opinion: 
No acidity has been ever afferted by any 
perfon, whofe writings we have examined, 
to be perceptible to the tafte; and the trite 
Experiment of fyrup’ of violets being 
turned green by it, has been brought as a 

proof 
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proof of a very different impregnation, 
and fuch a one as could not poffibly fub- 
fift with the other. It has, however, been 
urged, that the Bath water curdles milk, 
decompofes foap, and effervefces with 
alkaline falts, which are all properties be- 
longing to acid bodies. That waters con- 
taining. an acid would produce’ thefe’ 
effects. we readily acknowlege, but the two’ 
former of thefe we fhall prove, in the future’ 
part of our Work, not to be qualities pecu- 
liar to acids only, but to be producible by 
means of other fubftances, and the laft we 
cannot help believing a miftake. By 
Exp. VJil. it did not appear that any’ 
_-effervefcence was perceived, or, at leaft,, 
fuch as was {carce perceptible, and by no 
means adequate to the accounts given of 
it by other Writers on fuch admixture, al- 
though the lixiv. tartari, which we ufed, 
is the mildeft ftate of alkaline falts we 
know of, and of confequence moft fa- 
vourable to a difcovery of this kind. Pro~ 
bably this miftake was produced by 

G 5 the 


130 © Vitriotrc Acip per fe. 
the caufe mentioned in our Experis 
ments *. 

Notwithftanding, however, thefe argue - 
ments, we are inclined to believe, that the 
volatile vitriolic acid is prefent in thefe 
waters, even in its feparate flate, either as 
combined with them by the method ree 
lated in our account of this fubftance, Part 
I. or in the interval between its being dif- 
united from the iron, and its diffipation in 
the air. By our Experiments, the water, 
when frefh, appeared to heighten the co- 
lour of the vegetable purples, though af- 
terwards on ftanding it feemed to exert 
contrary effects, and to partake, in fome 
meafure, of an alkaline nature. 


Dr. Sutherland fays, that the Bath Wa- 
ters turn fyrup of violets to a fea green co- 
lour, immediately ; but he feems here to 
have fallen into the fame miftake with 
many others, who have made ufe of fyrup 
of violets in their experiments. ‘The fy- 


* Vide Exe. XII, 
rup 
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rup commonly ufed, is very feldom ge- 
nuine, and ftill lefs frequently (which is of 
equal import in experiments of this nature) 
frefh and well made, as it lofes its diftin- 
cuifhing colour by keeping, and acquires 
that brown, dufky one, we generally fee it 
to have when genuine. When of a fine 
-bright colour, it is generally adulterated 
with fome fubftances that will not anfwer 
the tefts here required. 


We made feveral experiments with dif- 
ferent fyrups of violets, and they * all in- 


* Dr. Sutherland has quoted fome paffages front 
Ds. Linden, extraordinary, indeed, in their kind, on 
this fubje&t. That Gentleman has attributed the 
green colour, which the Bath Water is faid to ftrike 
with fyrup of violets, to the fyrup of violets fetting 
the acid free from the mucilagium ferri, and at li- 
berty to work on the iron. Were this the cafe, a fo- 
lution of green vitriol, where the iron is actually dif- 
felved, would be green, which we find it not to bey 
even when faturated ; and by our Experiment, N°, 
XXIII. it appears, that one drop of a faturated folu- 
tion of green vitriol, renders two ounces of diftilled 
_ water more ftrongly chalybeate than the Bath Waters 
are. Asto the affertion, that the quantity of alk. re- 
quifite to produce this effect, would render the water 

G 6 
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deed, as Dr. Sutherland has related, ftruck 
a green colour, on admixture with the 
Bath Water; but on the fame experiment 
being tried with rain and diftilled water; 
the fame effect was produced; and the co- 
lour feemed more owing to the dilution of 
the fyrup, than any itrictly chemical effect. 


In general, the purple or blue flow- 
ers of vegetables, when frefh, or their 
expreffed juices, anfwer this purpofe bet- 
ter than when made into fyrup. On the 
whole, if this acid be prefent here, it is in 
exceeding {mall quantity, and which, pro- 


>, 


as cauffic as foap lees, we beg leave to inform him, 
that one drop of a folution of a mild alkali, (lixiv. 
tart.) whofe tafte cannot be perceived, when diluted 
with lb, fs. of diftilled water, will render it fufficiently 
alk. to produce this-effeét. As to what the Doétor ale 
ledges of the green colour produced by the union of 
acids with iron, none but the vitriolic have this ef. 
fect, the nitrous and vegetable giving a folution of a 
‘dark red, and the muriatic of a yellow, gold colour. 
As to the mucilagium ferri, we really do not compre- 
hend it, and the iron earth contained in fyrup of 
violets, though not the Doétor’s invention, we fcarce 
expected to have been called forth to produce this 


effect. 
bably, 


Atxautrs. Fossin Arkart. rg 
bably, confidered as fuch, can have very 
little power'in influencing its effeéts as a’ 
Mineral Water; as it is likely that a 
quantity of it, not exceeding a drop of the 
concentrated vitriolic acid, is prefent in’ 
many pounds of the water. This is ren- 
dered farther probable by the Experiment: 
before cited of it, when combined with iron.- 
This proportion being fo fmall, feems to be” 
the reafon why it exhibits none, or fcarce’ 
any perceptible effervefcence with alkaline’ 
bodies. | ; 

Alkalies. 

Were our opinion, with re- Alkalies, 
fpect to the laft mentioned Fe halt. 
fubftance, afcertained, we might be well’ 
affured, that this had no fhare in the im: 
pregnation of the waters, in its feparate 
ftate ; but as we offer that only as matter 
of probable conjecture, we fhall examine 
the reafons which might fupport or con- 
tradict the opinion of the prefence of this 
fubftance in thefe Waters, 

_ The only circumftance that gives us 
any reafon to think that the foffil alkali 
enters 
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énters into their compofition, is, that the 
vegetable blues and purples feem to acquire 
a greenifh caft on being-added to the water 
which has ftood fome time. This, how- 
ever, though a quality of alkalies, is by no 
means a certain teft of that fubftance. 
Waters impregnated with calcareous 
earths, inform of quicklime, will produce 
this effect as well as alkalies, though not, 
indeed, fo powerfully. No marks of this 
falt appeared in the refiduum left by eva- 
poration, or in the falts formed by addi- 
tion of the weaker acids ; and the precipi- 
tation of filver, lead, and mercury from 
their folutions, was probably owing to 
another caufe, which we fhall mention 
hereafter. The iron contained in the 
water, in a ftate of folution by an acid, 
the curdling of foap, and the coagulation 
of milk, likewife afford fufficient proof 
that this fubftance, in its native form, un- 
combined with any other body, has no 
- fhare in the compofition of thefe celebrated 
waters. 


Je 
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Compound Salts. 

It does not appear, by any  Glaud. Salt. 
Experiments, that there is any reafon 
to think that this falt is contained in the 
Bath Waters. Some of the cryftals 
left on evaporation, were, irideed, of an 
hexagonal prifmatic form, but were like- 
wife of a flightly auftere, and aftringent 
tafte, and of very difficule folution in 
water, qualities that ill agree with Glau- 
ber’s falt. Thefe circumftances afford fuf- 
ficient evidence of what we have before 
laid down, as, if this falt had exifted in the 
{malleft quantity in the waters in a ftate of 
folution, it muft have been thus difcovered, 
as this falt is not fo fubject to decompofi- 
tion, by long boiling, as many others are, 

The exiftence of this fub- ~~~" 

{tance in the Bath Waters has epi shai 
been pretty generally acknowledged, though 
its proportion there feems too fmall to have 
any fhare in their medicinal effeéts, Moft 

Writers feem to have thought the cubical 

- figure, and peculiar tafte of the cryftals, 
a fufficient evidence of this. Some Au- 
thors, 
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thors, perhaps, may not be fo ready to al- 
low; for granted, our decifions on the con- 
tents of waters deduced from the figure of 
the cryftals of the falts they yield; we 
fhall, therefore, beg the reader’s patience, 
while we fay a few words in defence of this: 
way of reafoning. Dr. Sutherland has af- 
firmed, ‘* that no two falts, of the fame’ 
denomination, anfwer the fame proofs in: 
every refpect.” If by this the Doctor means,- 
that no two portions of the fame falt will, 
on being diffolved in water, cryftallize 
again in the fame form, we can venture to’ 
affure him that they will, and appeal to’ 
experiment for the truth of it, By hafty 
evaporation, and too fudden application of 
cold, the cryftals of many falts are often’ 
left imperfect ; but what remains of therm’ 
is always fufficient to indicate the form 
which they tended to affume. 


The cryftals of nitre and common 
falt, for inftance, are often left imperfect, 
but no art can make the former cryftallize 
into cubes, and the latter in hexagonal’ 
prifms. Dr. Hill has, indeed, faid, that 

common 
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common falt, by a certain method of 
cryftallization; fhoots into oblong par- 
allelopipedons*. . This, .however, is now 
found to be a miftake, as they are only a 
number of cubes adhering together by 
their flat fides, which are fometimes pro- 
duced when the cryftallization is made to 
begin at the bottom of the veffel, by ex- 
clufion of the air, and introduction of any 
foreign body, for thecryftals to form upon, 
Mr. Rouelle, of the French Academy, 
who has juftly, merited the applaufe of the 
Jearned world, for his ingenious Treatife 
on this fubject, has made a divifion of 
thofe falts that cryftallize at the bottom and 
top of their containing menftruum. This,. 


* Common falt often forms hollow pyramids, but 
this cannot confute the opinion of cubes being the 
proper form of its.eryftals. For the manner im 
which thefe are produced is this: A cube is formed 
on the furface of the liquor, which finks a certain 
fpace, but has not gravity enough to carry it to the 
bottom. On each fide of it a new cube is formed, 
which carries it ftill farther down, and then other 
cubes are formed on the external edges of the lait, as: 
we fee them, which at length carry it down to the: 

however, 
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however, is only true of fuch as are equally 
foluble in the cold, as well as heat. 


All falts that diffolve in larger propor 
tion in hot, than cold liquors, cryftallize 
firft where the cold is firft applied. Thus, 
if a fuperfaturated folution of nitre be re- 
nioved from the fire, and the furface co- 
vered, to prevent the accefs of cold to the 
top, while the bottom is placed on a cold 
fabftance, all the cryftals will be formed 
there. It was formerly thought, likewife, — 
that the cryftals of different falts had dif- 
ferent directions in their formation. Thus 
nitre was faid to cryftallize pointing up- 
wards, Glauber’s falt horizontally. 


It is now, however, found, that the 
cryftals of all thefe falts are diretted from 
that part, where the cold is fufficient to. 
caufe them to cryftallize. Thus, if on a 
vial, filled with a fuperfaturated folution of 
nitre, in hot water,. we place a wet cloth, fo 
cold as to-caufe a cryftallization, all the cry- 
ftals will be directed from thence, whether 
it be the top, bottom, or fide of the veflel. 

Dr, 
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Dr. Sutherland’s arguments on this head 
have been before anfwered by Dr. Lucas. 
Neverthelefs, Dr. Linden, in his feafona- 
ble and modeft reply to Dr. Lucas’s cur- 
fory remarks, has afferted boldly, ‘* That 
no perfon in his fenfes now continues to 
believe any fpecific difference in the cryftals 
of falts ;” and, in fupport of this opinion, 
he urges the authority of Dr. Neuman. 
If by this he mreans Cafpar Neuman, whiofe 
works Dr. Lewis has abridged, we ac- 
knowledge we have read no more of them 
than what that learned Gentleman has. 
communicated, as they are moftly writtert 
in the German language. But in that. 
_ part we cannot difcover any reafon to be- 
lieve that he was of that opinion. 


On the contrary, in his account of the 
mineral falts, he has diftinguifhed them 
frequently by thefe marks*. Dr. Linden 
farther alledges, ‘* That the nitrum cubi- 


Vide p. 187. Of alumn, P. 198. On the diftin@ion. 
of Glaub. falt from nitre. P. 200, On the diftinQion: 
ef common falt from nitre. 

CLUE 
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cum contradicts all that can be faid on this 
fubject, as it has all and every quality of 
the nitrum prifmadale, or common nitre.’ 

We really do not fee the efficacy of this 
reafoning, except it could be proved, that 
the nitrum cubicum fometimes cryftallized 
like common nitre, which it. never does, 
nor does the Doétor pretend to alledge it. 


The fenfible qualities of . thefe’ are 
nearly alike, and very few chemical ex- 
periments have been made to prove any 
difference between the cubic and comnion) 
nitre. Their cryftals are, however, in= 
variably different; thofe of common nitre’ 
being always, when carefully cryftallized, 
hexagonal prifms, terminating, at one end,, 
at leaft in a fix-fided pyramid; whereas 
thofe of cubic nitre, are, indeed, fix-fided,. 
but thefe fides are of a rhomboidal figure,. 
He next fays,. ‘* That the refiners are in- 
formed, by experimental facts, that large 
or fmall cryftals proceed from flow, or 
quick boiling, during the evaporation.” 
This erauraitaries is nothing at.all. to the 

purpofe.. 
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purpofe, No one, who has formed a fyftem 
of this kind, has drawn his arguments from 
the fize, but figure of the cryftals. 


Some falts, we own, are difpofed in equal 
circumftances to fhoot into larger cryftals 
than others, as in the‘ cafe of Glauber’s 
falt and common falt, but this is no fpecific 
diftinction, as being neither conftant nor 
afcertained in degree. The great Linneus, 
in Botany and Natural Hiftory, has not 
drawn his diftin@ion from the fize of 
plants, and animals, but from fome marks 
which are invariable, whatever be the bulk 
of the object: much lefs ought this to be 
here brought as a fpecific diftinction, as in 
this cafe the flighteft variation in the heat 
will caufe a difference. In fome falts, 
however, which are diffolved together in 
the fame menftruum, and, of confequence, 
in the fame circumftances with refpect to 
heat and cold, it may, when they cryftal- 
lize in nearly fimilar forms, fometimes af- 
ford a prefumptive diftinétion ; as in natural 
<ameee the fize of fome plants and ani- 

mals, 


S 
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mals, though no effential difference, is al- 
lowed to do. Dr. Sutherland has, indeed, 
. drawn one inference from the cryftalliza- 
tion of falts relative to borax, extraordi- 
nary, indeed, in its kind. This has, how- 
ever, been fufficiently anfwered, (though 
rather too ludicroufly for the fubject) by 
Dr. Lucas. We will venture, however, to 
repeat here a circumftance relative to the 
cryftallization of falts, which Dr. Suther- 
land feemed unacquainted with, that all 
falts, which are equally foluble in hot as 
cold liquors, will cryftallize on the naked 
fire, as well as in Balneo Arene. 


The cryftallization of common falt, by 
evaporation of the menftruum only, with- 
out the liquors cooling, mentioned by Dr. 
Lucas, is a fufficient evidence of this. 


We fhould be glad to know what Dr. 
Sutherland means by fimple falts, as we 
know of none but acid and alkaline falts ;, 
of the former of which, none of the foffile: 
ones can be procured in a cryftallized. 
form; and only fome of the vegetable: 

kind, , 


a 
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kind, as the effential falts of plants, with 
the falt of amber, and the acid bafis of bo- 
_ ax, called fedative falt, can be got in a 
«ryftallized ftate. The foffil alkali may 
be got in this form; but, in general, alka- 
hies are fo averfe to cryftallization, that an 
over proportion of them, joined to an acid, 
will often hinder the chryftallization of the 
neutral fal. 


Dr. Linden farther alledges, that no 
common falt is contained in the Bath Wa- 
ters. This, however, is no more than his 
ipfe dixit, and, in anfwer to him, we may 
alledge all the experiments that have been 
made on thefe Waters, and, among the 
reft, thofe of his friend Dr. Sutherland, 
‘The teft he requires, of extracting Zvj. 
of falt, at leaft, to make experiments on, 
cannot, indeed, eafily be complied with, 
fince it requires a larger apparatus for eva- 
poration than moft people are mafters of, 
as the water contains it in fo fmail propor 
tion. But, in our opinion, a much lefs 
quantity may ferve to prove this point, * 

! the 
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the figure and tafte of its cryftals are the 
moft indubitable tefts of it we are ac- 
quainted with. | 

Thefe, joined. to our Experiments J. and 
YI.* render the prefence of this fubftance 
very certain, though it is but in a very 
fmall proportion, and, probably, of little 
confequence in producing any effects ufu- 
ally attributed to the Bath Waters. The 
proportion could not eafily be determined ; 
it feemed, however, not to exceed five or 
fix grains in a gallon of the water, 


inflammable Bodies. 


The next clafs of bodies 
that offers itfelf to our con- 
fideration, is that of Inflammables, among 
which the foffile oil, in its feparate ftate, 
bears the firft place. Of this, however, 
we have little more to fay, than that the 


Ogls, per fe. 


* N.B. The vitriolic acid, and the falts contain- 
ing it, precipitate the folution of filver. With the 
firft, however, the precipitation is not near fo plenti- 
ful as with common falt, and always afflumes more or 
lefs of a yellow colour; whereas this was of a milky 
whitenefs. 

Bath 
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Bath Waters do not give the leaft fufpicion 
of any impregnation of this kind, either 
by their fenfible qualities, or chemical ana- 
lyfis. The tafte and fmell of this fub- 
{tance are, indeed, in general, fo potent, 
and fo diftinguifhable, as to leave no room 
for a miftake of this for any other im- 
pregnation, The immifcibility of this 
oil with water, likewife, affords an ealy 
and obvious method of detecting it, even 
though its quantity fhould be too fmall, 
and its nature too pure, to admit of a dif. 
covery from its other fenfible qualities *, 


As this oil, however, is not, in the leaft 
degree, foluble, and only diffufible in wa- 
ter, however minute this may be, it muft 
feparate on ftanding. No fuch circum. 
ftance, however, has ever been obferved 


oe ala a ements eee rceee ee ee 
* The fofiil oils, when pure, in form of naptha, are 
thin, nearly colourlefs, and tranfparent, and have 
none of that ftrong fmell- and flavour they fo emi- 
nently poffefs in the form we get them. The two 
laft qualities are, probably, owing to the admixture 


of fome foreign body, which Dr. Cullen thinks to | 
_ be the vitriolic acid, 
H in 
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in the Bath Waters, nor do their fmell, 
tafte, fc. favour any opinion of this kind, 
We may, therefore, fafely conclude, that 
the Bath Waters do not contain this fub- 
- ftance in the fmaileft degree. 


fron of eee does not feem to be 
Soap. any more reafon for believing 
that this fubftance is contained in the wa- 
ter in its compound, than in its fimple 
fate. The tafte and fmell of it would be 
equally diftinguifhable in this, as in the 
laft mentioned form ; and if even (for the 
reafons above mentioned) thefe might not 
be fo obfervable, yet an addition of any 
acid fubftance would prefently make. the 
difcovery, by the feparation of the oil 
from the water it was united with, If our 
' opinion, that the Bath Waters contained 
vitriolic acid in fubftance, was confirmed, 
~ jt would put an end to all doubts of this 
kind at once; but as we offer that, not as 
an abfolute certainty, but only as matter of 
great probability, we fhall not lay any 
firefs on it in point of argument. The 


pre- 
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prefence, however, of this acid, united 
with iron in the waters, which is fully 
proved, affords. fufficient evidence, that 
they contain no impregnation of this kind ; 
as the acid, by its fuperior attraction of the 
alkali, which held the oil fufpended, would 
caufe it to feparate from the water, 


Moreover, if the oil were thus combined 
with the water in form of foap, it mutt di- 
minifh its tranfparency, (fince the oil is 
then only in a ftate of minute diffufion, 
through the water.) As none, however, 
of thefe circumftances occur, we may ra- 
tionally believe, that there are no more 
grounds for believing that oily fubftances 
are contained in the waters in this, than the 
laft mentioned form. 


We now come to the laft im- Sulpbur, 
pregnation of this kind, viz. ful- 277. 
phur. This queftion has been much agitated 
by many able Writers, fome of whom have 
maintained, and others denied its exiftence 
there, with as much vehemence as they 
would have done, had every thing valuable 
belonging to them depended on this fimple 

H 2 queftion, 
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queftion. Many have maintained the opi- 
nion of fulphur’s being the principal ingre- 
dient in thefe waters, from a lucrative 
view, as imagining, fhould this point be 
once difproved, it would diminifh the cre- 
dit of the waters, as their falutary effects 
were, by the generality of people, attributed 
to their impregnation with this fubftance. 


Though we cannot greatly commend 
this motive, yet we cannot help thinking, 
with Dr. Lucas, that thefe fears have not 
the leaft foundation, fince the undoubted 
teftimonies of their good effects, which 
could not be influenced by this queftion, 
would much outweigh any theoretical rea- 
foning that could be drawn from the effi- 
cacy or inefficacy of any of the ingredi- 
ents in their compofition. 


We fhall now briefly examine the argu- 
ments that may be brought in favour of, or 
againft the opinion, of the exiftence of this 
fubftance in the Bath Waters. 


In confirmation of its exiftence, it has 


been faid, that the fand and mud taken up 
from 
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from the bottoms of the baths, are evi- 
dently fulphureous from their fmell *; that 
the former, laid on a red hot iron, emits a 
blue flame, and a fuffocating vapour; thet 
a {olution of mercury is precipitated in yel- 
low clouds by it, which is the colour it af- 
fumes when precipitated by fulphureous 
bodies ,; that corrofive fublimate is decom- 
pofed in the fame manner; that a folution 
of filver in the nitrous acid is precipitated 
by them ; that the mud of-the waters, fub- 
limed with arfenic in a retort, produced a 
true orpiment +; and that the refiduum 
left by the waters had the fame effect. 


On the other hand, it has been alledged, 
that, granting the fand and mud _ taken 
from the bottom of the baths, contained 
fulphur in any proportion, yet that would 
not prove its exiftence in the waters, fince 
we know fulphur to be infoluble in a wa- 
tery menftruum ; and that if it were united 
with the water, by means of a fubtile diffu- 
fion, that this would be foon difcovered by 
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* Sutherland’s Treatife, p. 31, 32. 
¢ Ibid. p. 35. Exp. I. and JIL 
ia 2 the 
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the precipitations happening on the water's 
ftanding ; by the incruftations of the cif- 
terns into which it firft fprings, and of the 
pipes through which it flows, as at Aix la 
Chapelle; none of which circumftances 
are ever obferved here. That the fo- 
lutions of mercury, and corrofive fub- 
limate, were changed to a yellow colour 
by the vitriolic acid, and that the blueifh 
white clouds fuddenly precipitating in 
srames, on addition of the folution of fil-: 
ver, are owing to, the common falt con-' 
tained in the water. That the refiduum, 
on evaporation, appears to be moftly a cal- 
careous earth, and the remainder a faline 
fubftance, and that it gives no appearance 
of fulphur when laid on a red hot iron, 
only fuming and crackling flightly, with- 
out any fulphureous {mell*, blue flame, 
fparkles, or detonation. That its effervef- 
cence with acids proved it not to be ful- 
phureous, as that fubftance is not affected 
by them. That the tafte of it fhewed 
no figns of any contents of this nature, be- 


* Lucas, Vol. ID. p. 312. 


° 


ing 
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ing only fimply faline, and that but in a 
moderate degree; that the colour of 
bright, polithed filver, was not tarnithed 


or impaired, by lying in ‘the waters a con- 
fiderable length of time * 


On a review of thefe arguments, we are 
inclined to think that she ae on the 
whole, are tolerably conclufive, as to this 
point, though they are far from being all 
of equal weight, or fairly flated. “Tb 

which has been moft relied oa, viz. of the 
reGduum left by the waters on evapora- 
tion yielding no fulphur, is the leaft deter- 
-minate of any; as the fulphur, if but in 
-{mall proportion, would undoubtedly be 
difipated in the evaporation, as fulphur is — 
decompofed by long boiling, and plentiful 
dilution with water. Neverthelefs, as they 
have no tafte of this kind, nor depofit any 
fubftance on ftanding, that bears the leaft 
refemblance to it, and do not tarnifh filver, 
or turn black with folution of facch. fa; 
turni, we may fafely conclude, that, in this 


oa 


36h 


ate 


* Lucas, Vol. III. p. 281. 
Hi 4 form, 
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form, it makes no part of the compofition 
of the water *, 


. 


Hep. Sulph. Sulphur, (as was before ob- 
withawalk. ferved,) though not foluble in 
water, per /e, becomes fo, in a confiderable 
degree, when comb:ned with a cauttic alkali, 
and even, in fome degree, with a mild one, 


As this combination is by no means in- 
frequent in the bowels of the earth, and is, 


~——— 


Se a AR A re AAR a 


* By Dr. Sutherland’s experiment, of the arfenic 
fubliming yellow, when mixed with the refiduum of 
the waters, we fhould be led to imagine, that they 
contained fulphur. — We do not deny the fact he re- 
lates, but obferve only, that even the Doétor himfelf 
feems rather diffident, as he fays only ‘* inclining to 
yellow ;” whereas when the fame experiment was 
tried with Bath (and, he fays, ‘‘ the fublimate was of 
‘a deep, orange colour.” If, however, we allow 
Dr. Sutherland’s pofition, that falts and fulphur are 
infeparable, and that the former cannot be generated 
without the latter, no further enquiry is neceffary ; 
as all waters, from thofe of the atmofphere to the 
deepefl wel!, muft be fulphureous, fince none have 
been yet difcovered without fome admixture of a 
faline fubflance. What plentiful magazines of ful- 
phur, then, mufl fome of our falt fprings in England 
be, which are nearly faturated !—This fubject would 
afford much more opportunity for criticifm, but has 
been already fufficiently handled by an abler pen. 


° 7 
inaeed, 
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indeed, no uncommon impregnation of 
Mineral Waters, and’as thofe of Bath un- 
doubtedly meet with many fubftances in 
their paflage that yield fulphur plentifully, 
(as was taken notice of before) many have 
imagined it was united to them by fome 
means of this kind. There feems, how- 
€ver, to be little foundation for fuch a fup- 
pofition, as the tafte and {mell of this 
compound are fo diftinguifhable, even in 
fmall quantities, as to leave little doubts 
concerning its nature when prefent. No 
fuch qualities, however, have been ever 
obferved in the Bath Waters. They are 
nearly inodorous, and their tafte, though 
peculiar, by no means refembles thofe of 
that kind. Should it be urged, in an« 
{wer, that the quantity contained in the 
Waters is too {malf to affe& their fenfible 
qualities, (in which cafe it could be but of 
little effect,) we may reply, that, even 
granting it were fo, chemical experiments 
by no means favour an opinion of this 
kind. It appears by thefe, that filver is 
not tarnifhed, in the fmalleft degree, by 
lying in them, and‘ the folution of facch. 
| H 5 faturni 
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faturni precipitated, not in a dark coloured,: 
but a yellow cloud. Acids, likewife, 
make no precipitation in them, which 
would undoubtedly be the cafe, did the 
fprings contain fulphur in this form; as 
we find by experiment of the Harrowgate, 
and other Waters, that contain an hepar. 
fulph. of this fort. We may, therefore, 
fairly conclude, that the Bath Waters do 
not contain fulphur in this form. 


He. Sulpb. ec.  Calcareous earths, in their 
calee viva.  cauftic ftate, on being mixed 
with fulphur, render it, in fome degree, {o- 
luble in a watery menftruum, as well as al- 
kaline falts, though not in fo large a pro- 
portion. From the frequency of both 
thefe fubftances in the earth, we fhould 
expect this to be a common impregnation ; 
and, indeed, we believe it to be much of-’ 
tener prefent than it is fufpected to be. 


An eminent Writer on the Bath Waters, 
has taken much pains to prove, that ful- 
phur makes no part of their compofition. 
His reafonings on this head feem well 
‘adapted to the fubject, and prove very 
fully, 
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fully, that fulphur, in the two forms 
above mentioned, has. no fhare in it. 
That ingenious Gentleman feems to have 
failed only in making his pofition too ge-, 
neral, to which he feems to have been in- 
duced, by too great attachment to theo- 
retical reafoning, as it does not appear he 
made any direct experiments to prove this 
point. Itis likely he concluded, and not 
without great appearance of probability, 
that a.water thus impregnated, would ex- 
hibit the fame appearances with other fub- 
ftances, on experiment, (though, perhaps, 
in a lefs degree) as one that had the true 
hepar fulph. in its compofition, 


We are not afhamed to own, that when 
we firft began to reafon on the fubjeét, we 
were mifled in the fame manner, Expe- 
riments, however, made with the fand 
which the water brings up with it, prov- 
ing, very clearly, that in this were con- 
tained fulphur, and a calcareous earth, 
which, as was before obferved, formed a 
compound foluble in water, inclined us-to 
believe, that this muft’ make a part in the 


H 6 cOm-=: 
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compofition of thofe of Bath. Never- 
thelefs, the accounts given of this fub- 
ftance, and its effets, by fo eminent a per- 
fon, and fo competent a judge as Dr. Lu- 
cas *, by no means correfponding with our 
Experiments on the Bath Waters, ftag- 
gered our opinions much on this fubject. 
However, as the Doctor had related no ex- 
periments made with fulphur in this form, 
it occurred to us, that he might have over- 
looked it, for the reafons above menti- 
oned. This inclined us to make the fol- 
lowing Experiments with an artificial pres 
paration of this kind, when, to our great 
furprize, they turned out totally different 
from what the Doétor had afferted, and 
our own theory had led us to fuggeft. 


EXPERIMENT I. 


Two drachms of flowers of fulphur 
wathed, and a like quantity of frefh quick 
lime, were rubbed together in a glafs mor- 
tar. ‘To this compound was added, by 


* Lucas on Mineral Waters, Vol. III. p. 278, 
fection 134+ 
de- 
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degrees, during the trituration, Zxvi. of 
diftilled water. This was afterwards fil- 
tred, and appeared a tranfparent fluid. 
* Its tafte was pretty ftrong and peculiar, 
but no ways refembling any of the ful- 
phureous preparations, or the Harrowgate 
waters. 


On ftanding expofed to the ait, it a- 
bated of its pellucidity, and depofited a 
whitifh fediment ; and this happened, in 
fome degree, even when the air was ex- 
_«luded. The quantity taken up by the 
water feemed to diminifh very little the 
bulk of the original compound. 


Exp. 2. Akalies cauftic. 

To 3i. of the laft mentioned prepara- 
tion, joined to Zi. of diftilled water, was 
added gutt. x. of lixiv. faponar. This, 
on ftanding, produced a flight milky co- 


* A tea fpoonful of the above mixture, diluted 
‘with two ounces of diftilled Water, with the addition 
of a few grains of common falt, formed a‘compound 
refembling the tafte of the Bath Water when grown 
cold, , 

lour, 
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jour, with fome fmall precipitation, as in 
Exp. VI. with the * Bath waters. 


Exp. 3.  Alkal. mild. 

To i. of the aforefaid mixture, diluted 
as in the laft Experiment, was added gutt. 
x. of lixiv. tart, a fudden flaky and copi-. 
ous precipitation took place, precifely of 
the fame colour as in Exp, VIII. and 
which, on ftanding, fell to the bottom, and 
left the fluid about clear. 

Exp. 4. Ak. volat. caufiic. 
To Zi. of the above mixture, diluted as 
before, was added eutt. xl. of fp. fal. 
ammon. c. calce viva, which produced the 
{malleft degree of a milky caft, and gave 
no precipitation on ftanding. 


Exp. 5.. lk. volat. wild. 


To 3ij. of the above mixture, was 
added gutt. xl. of fpir. fal. ammon. com- 


* On this addition, the diluted mixture became 
nearly of the tafte of the Harrowgate Spa. N.B. The 
mixture had the fame effect on foap, and its folution, 
in reCtified {pirits, as the Bath Water. 

mun. 
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mun. This caufed:a milky appearance, 
with-a flaky precipitation, but not fo con- 
fiderable as in the Experiment with lixiv. 
tartari. | , 3 
Exp..6, © Cale. Earths deprived of their 
fixed Air.—Lime Water. | 
To Zi. of the mixture, diluted as afore- 
faid, was added °3{s. of lime water, which 


produced not the leaft fenfible akertiony in 
the body of the fluid. 


Exe. 7. Solution *® of Metais.—Of Silver 
in the Nitrous Acid. 

To 3i. of the mixture, diluted as a- 
bove, was added gute. vi. of fol. of filver. 
This caufed only a very flight milkinefs 
on ftanding, fcarce perceptible. 


Exp. 8. Of Lead in the fame. 


To 41}. of the mixture was added gutt. 
vi. of fol. of lead. This caufed fcarce any 


* To one ounce of the diftilled water ufed here, 
was added gutt. vi. of fol. of filver. This induced a 
flight milkinefs, as in Experiment 7. with the hep. 
fulph. c. calce viva, 


chan pie. 
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change, except a very flight milkinefs, 
even lefs than in the former Experiment. 


Exp. 9. Sol. of Saceh. Sat. in Water. 

To %ij. of the mixture as before was 
added gutt. x. of the fol. of facch. faturni. 
‘This caufed a whitifh cloudy precipitation, 
of a reddith tinge, as in Exe. XXI. with 
the Bath waters. 
Exp. 10. Acids. 8p. Vitr. Nitri&S Salis. 

To Zij. of the mixture as above, was 
added putt. v. of the vitriolic, nitrous, and 
muriatic acids, without caufing the leaft 
effervefcence, precipitation, or change of 
colour. 


Exp. 41. Solut. of Corr. Subl. inWater. 
Ten drops of a faturated folution of cor- 
rofive fublimate were added to 44. of the 
mixture as before. A blucifh white cloud 
was immediately precipitated, and a thin 
film floated on the top, as in Exp. XXIV. 
with the Bath waters. 


Exp. 12. Of white Vitr. in the fame. 
To Zij. of the fol. of hep. fulph. ¢ 


calce viva, diluted as above, was added 
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gutt. x. of a faturated folution of white 
vitriol. This caufed fcarce any change, 
except a fmall blueifh tinge towards the 
bottom of the veffel. When the folution 
of hepar fulph. was ufed in lefs proportion, 
aS XXX, gutts. to Zi. of diitilled water, 
(which gave nearly the fame tafte as the 
Bath water when cold,) no change was 


obferved. 
Exp. 13. Sel. of Mere. ia Sp. of Nitre. 


To 3i. of the original preparation, di- 
luted with 3i. of diftilled water, was added 
gutt. xv. of fol. of merc. in the nitr. acid, 
This caufed a flight reddith white precipi- 
tation, which remained in the middle of 
the liquor, but did not fubfide. 


Exp. 14. With the Refiduum depofited on 
Standing by the Sol. of Hep. f. c. c. viv. 
Six grains of a whitith equable refiduum 

depofited by the fol. of hep. f. c. calce 

viva, on ftanding, were colle@ed. Two 
grains of this were laid on a red hot iron ; 
it fumed flightly, but gave no blue flame, 


fparkles, or detonation, nor emitted the 
leaft 
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leaft fulphureous fmell, though carefully 
obferved. The refiduum, on burning, 
changed from a white, to a light afh co- 
lour. 

N.B. This Experiment was {everal 
times repeated. 


Exp.15. With the fame Acids. 

Ten grains of the above refiduum were 
collected, and carefully dried with a very 
gentle heat. To this were added gutt. v. 
of the vitriolic, nitrous, and muriatic acids. 
It effervefced ftrongly with each of thefe, 
and with the vitriolic, formed a faline fub- 
ftance, which appeared from its tafte, &c. 
to be felenites. 


Exp. 16. Vegetable Blues, with the 
7 Mixture. 

A piece of writing paper, ftained with 
the blue leaves of violets, and another. 
with the purple of polyanthus flowers, was 
jmmerfed in a quantity of the mixture, 
diluted as above, and frefh made. No 
change of colour happened. ‘The fame 
Experiment was tried with it, after having 
ftood expofed to the air fome time, when 

iC 
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it immediately changed them to a green 
colour. 

, EXPERIMENT 17. 

Two ounces of the mixture were added 
to an equal quantity of the Bath water, 
without any obfervable change. 


From a review of the above Experi- 
ments, it appears, that moft of them cor- 
refpond in effect with thofe made wich the 
Bath Water; and in thofe where the ape 
pearances differ, we think the variption 1s 
owing to fome other fubftances, which are 
known to form the impregnation of the 
Bath Waters befides the foregoing. In or- 
der to evince this more clearly, we propofe 
to give a fhort comparative view of the 
effects produced by the fame Experiments 
on the Bath Water, and our artificial prepa- 
ration, and then fee if thefe different ap- 
_ pearances may not be explained on the 
foregoing principles. 


Exp. VJ, 2.. Ak. Couft. : 
The effet of this feems nearly the fame 
ig both, The caultic alk. feems to act in 
each, 
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each, by decompofing the hep. fulph. c. 

calce viva, difengaging the lime from the 

fulph. and taking its place; which, how- 

ever, as the cauftic alk. fupplies no fixed 

air *, {till remains diffolved in the water. 
Exp. VII. 3. Ak. mild. 

The hepar fulph. is here decompofed +, 
as in the foregoing Experiment, though. 
the mild alk. is but very fparingly miicible 
with fulphur. A double decompefition, 
however, here takes place, which feems to. 
effect their union. The quick lime at- 


* Some fmall precipitation happened in the artifi- 
cial precipitation, as well as in the Bath Water, pro- 
bably owing to the alk. not being perfectly cauflic, 
which is difficultto precure. The Bath Water exhi- 
bited a much larger precipitation when frefh, than 
after having ftood fome time, which proceeded, pro- 

~bably, from the quick lime, difengaged by the alk. 
from the fulphur, attracting the fixed air fuddenly, 
which we have before feen to be fo plentifully con- 
tained in the water, when frefh drawn, and being 
thus precipitated. This accounts for this circum. 
ftance not being fo obfervable in the water that had 
ftood fome time. 


+ Experiments VI. 2. VIII. 3. In both thefe Ex- 
periments a true hep, fulph. is formed, 
tracts 
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tracts the fixed airfrom the mild alk. which 
is thus rendered cauftic, and enabled to 
unite with the fulphur, while the lime, 
thus rendered mild, and, of courfe, info- 
luble in water, falls down in form of a 
mild calcareous earth, and forms the co- 
pious, white precipitation, obferved in the 
Experiment. This, however, will be bet- 
ter underftood by the annexed fcheme. 


f Cale. an | 
H | earth, } 
€P lin a pie | Mild 
°C 2% cauttic alk. be 
calce} fate, li. 
ee Fixed | 
(Sulphur air.’ * J 


Exp. IX. 4. Vol. Alk. cauft. 


The appearances fhewn on addition of 
this fubftance, feem to be the fame in 
both *, 


* Tt is doubtful here, if the hep, f..c. c. v. would 
be decompofed, as the quick lime feems to have a 
ftronger attraction to fulphur.than the vol. alk. 
Probably the flight precipitation (obferved on ftand. 
ing) in both, was owing to the alk. not being perfectly 
cauftic, which is very difficult, and, indeed, nearly: 
impoffible to procure, as it attracts fixed-air frome 
even a filver veffel, in which the evaporation is per- 
formed, when wanted in a dry form, 


Exper- 
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Exe. X. 5. Vol. Alk. mild. 


* The earth is here precipitated in both, 
for the reafons given above, when we {poke 
of the fixed alkali, but not in fo large 
proportion, as the vol. alk. is fcarce ever 
got fo mild as the fixed, and, befides, does 
not contain fixed air in fo large proportion, 


Exp. X. 6. Calc. earths deprived of their 
air. —Lime water. | 

The effects of this on the mixt and 
on the Bath Water when frefh, are totally 
different. With the former no perceivable 
effect was produced, whereas with the latter 
it occafioned a copious precipitation. ‘This 
difference, however, may be eafily ex- 
plained. The Bath Waters, when frefh, 
are known to contain fixed air in a large 
quantity, which the quick lime in the 
water greedily attracts, and is thus rendered 
infoluble, and, of courfe, precipitated. 


* The hep. f. c. c: v. feems to be here decompofed 
by a double elective attration, which may be under- 
ftood by the fcheme laid down in the foregoing page, 
only fubftituting the volatile, in place of the fixed 


alkali. 
Pro- 
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Probably the different form of the preci- 
pitation when an alk. and lime water were 
uled, is owing to this, that in the former 
the lime was feparated from the fulphur, 


in the latter, only Precipitated from its 
fimple folution in water. 


What proves this more clearly is, that 
the precipitation is the largeft, when the 
lime water is added to the Bath water frefh 
‘drawn, and is fcarce perceivable when 
added to the water that has ftood fome 
hours expofed to the air *, 


* It might be here alledged, that the Precipitation 
was owing to the volatile vitriolic acid, which (as was 
before faid) there was reafon to believe the prefence 
of in the waters, forming a kind of felenites with the 
lime, which, as being fo fparingly foluble, would 
caufe a precipitation. That this would equally ac- 
count for the ceafing of this effect on the waters fland- 
ing expofed to the air, as the volatile vitriolic acid 
foon evaporates. This, however, cannot be the cafe 
altogether, as the precipitate effervefced ftrongly with 
even the vegetable acids. As, however, there is 
reafon to fufpect the prefence of the volatile vitriolic 
acid, the precipitate might be compofed of both thefe 
fubftances ; viz. a {mallpart felenites, and theremain- 
der a mild calcareous earth, 


EXPEs 
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Exp. XVIII. XIX. 7, 8. Solation of Me- 
tals—Stiver, Lead, Sc. in the Nitrous 


Acid. 


The event of the correfponding Expe- 
riments with thefe fubftances, turned out 
totally different, the folutions caufing a 
large white precipitation with the Bath 
water, whilft they fhewed {carce any effect 
on the other ; and the fmall degree of pre- 
cipitation which was obferved, was, in all — 
probability, owing to fome faline fubftance, 
perhaps the vitriolic acid, which it is dif- 
ficult to get even diftilled water abfolutely 
free from. Thus much, however, we may, | 
reafonably prefume, that the hep. fulph. 
c.c, v. is not the fubftance that caufes this 
effect. What produces that plentiful pre- 
cipitation in the Bath water, is, undoubt- 
edly, the common falt, which, as was be- 
fore obferved, in the fmalleft proportion 
pofible, viz. of a grain to a gallon of wa- 
ter, will caufe a milkinefs and precipitation 
with the folution of filver or lead. 


EXPE- 
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Exp. 13. Sol. of Merc. Nitr. Acid. 


The difference of the effects produced 
on addition of this fubftance to the mixt, 
and to the Bath Water, is very obfervable, 
With the former it exhibited a flight, red- 
difh cloud ; with the latter, a copious, white 
precipitation. This, however, feerns ow- 
ing to the fame caufe as the foregoing. In 
the former, the folution of mercury feems 
precipitated by the vitriolic acid, which is 
feparated from the fulphur by the attrac- 
tion of the mercury, or by the decompo- 
fition of the hepar fulph. c. c. viva, in 
fome degree, by its folution in water, 
which caufes the precipitate to be of that 
reddith, yellow colour, which is the fame 
that mercury, precipitated by the vitriolic 
acid, always affumes. In the latter cafe, 
the precipitation is certainly occafioned by 
the common falt, the muriatic acid in it 
having a ftronger affinity with mercury 
than the vitriolic acid has, which caufes the 
difference of colour in the precipitations, 
What confirms this is, that if a few grains 
of common falt be previoufly added to the 
I mixt, 
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-mixt, the mercury is precipitated from the 
folution, of a white colour. 


Exe. XXVI.11. Sol. of Corr. Sub. in Water, 


The appearances in both cafes, on addi- 
tion of this fubftance, feem nearly the fame, 
and, probably, would have been exactly fo, 
could we have brought the mixt to the ex- 
act ftandard of proportion of impregnation 
with the Bath Waters. 


Exp. XXV. 12. Sol. of White Vitriol. 


No perceptible difference was obferved 
between the mixt and the Bath Waters, on 
addition of this folution. 

Expr. XIV, XV. 10. Acids. —Vitriolic, 
nitrous, muriatic. | 

The acids feem to have had no vifible 
effet on either the mixt, or the Bath Wa- 
ters. 

Exp, XXVI. 16. Vegetable Blues. 

The mixt, when frefh, feems to agree 
with the Bath Water, in its fhewing little 
change at Grit in the colour of vegetable 
blues; though when kept fome time It ex- 
hibited the fame effect. The Bath Water, 

indeed, 


( 
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indeed, when frefh drawn, feemed to change 
the vegetable blues to a little of a reddith 
_calt, but this was probably owing toa fu- 
perfluous quantity of the volatile vitriolic 
acid, which, as we before obferved, there is 
great reafon to fufpect the prefence of in 
thefe Waters, 


From what has been before urged, and 
from the above comparifon of the E.xpe- 
riments, we think there is the greateft 
reafon to believe, that fulphur, in this 
form, makes a part in the impregnation of 
the Bath Waters. We own, that all the 
comparative Experiments do not coincide ; 
but thofe which differ, we hope have been 
fatisfactorily explained to proceed from the 
effect of fome other fubftance, whofe pre- 
fence there we are affured of. The com- 
pofition of the fubftance thrown up by the 
waters, called Bath fand, being demon. 
{trated to be fulphur, joined to a calcareous 
earth, proves the poffibility, if not (as 
forming a compound foluble in water) the 
neceflity of fuch an impregnation; and the 
agreement of the comparative Experiments 

2 | made 
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made with an artificial compofition of this 
kind, with thofe made on the Bath Waters, 
jn all the material circumftances, give, in 
our opinion, a rational proof of the exift- 
ence of this impregnation. 


Metallic Subftances. 


The next clafs of bodies that comes 
under our confideration, is that of Me-— 
tallic Subftances; the firft of which, in 
the order they are placed in 
our table, 1s —- Copper. 

There does not feem to be the leaft 
reafon to fufpect the prefence of copper in 
the Bath Waters. Iron immoerfed in them 
is, indeed, foon corroded; but no precipi- 
tation refembling copper is ever depofited 
on its furface, as is the cafe with all waters 
that contain that metal in a ftate of folu- 
tion. The Bath Waters feem, indeed, to 
have very little effect on copper, as we fee 
by the rings in the King’s Bath for the 
bathers to hold by, which are moftly made 
of copper, and many of them, as appears 
by their dates, have continued near a cen- 
tury, and fome of them more, and ftill re- 

main 
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main little diminithed; whilft thof of 
iron are entirely confumed in a twentieth 
part of the time. The cauttic volatile al- 
kali likewife fhews no figns of a cupreous 
impregnation, but mixes with the water 
without any change of colour. No fiens 
of this metal, in any form, appeared in the 
refiduum left on evaporating the waters. 
The cryftals there were all colourlefs, and 
in tafte and effects by no means refembled 
the blue vitriol. On the whole, we may 
rationally conclude, that this metal is not 
contained, in any form, inthe Bath Waters, 


The prefence of this metal, 
in thefe waters, has been ac- 
knowledged by all the Writers on this fub- 
ject. The purple tinge it ftrikes with {o- 
lution of galls, when frefh, the ochrous in- 
cruftations of the baths, which we fhewed 
by Experiment XXXVIII. were capable 
of being revived into a metallic form ; the 
Experiments made with the refiduum of 
the waters on evaporation, and with the 
Bath fand, put this circumftance beyond a 
doubt. As tothe form in which it is con- . 

| ee tained 
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tained in them, it is here, in our opinion, 
jufpended, by means of the volatile vitriolic 
acid*. This is indicated by the purple 
tinge it ftrikes with folution of galls, and 
the reddifh one it gives to the vegetable 
blues when frefh, and by the ceafing of 
both thefe effects on the water’s ftanding, 
and by the f{pontaneous precipitation, on 
its expofure to the air, of the ochrous fub- 


* It has been fuggefted to us, by a very ingenious 
and learned Phyfician, Dr. Haygarth, of Chefter, 
that the chalybeate impregnation was owing to the 
fixed air contained in the waters, and not to the vo- 
latile vitriolic acid, according to a theory founded on 
experiments mentioned in the Philofophical Tran/fac- 
tions. ‘That this would account for the flightnefs of 
the impregnation, as the water would contain but a 
certain portion of the mephitic air, which was ca- 
pable of diffolving a very fmall proportion of iron 
only. That this, likewife, would equally account 
for the precipitation of the iron, on the water’s being 
expofed tothe air. Thefe reafons are ingenious, and 
worthy of our confideration ; and yet we are not in- 
clined to think them fatisfactory in this cafe, forthe 
following reafons. 


1ft. Becaufe the fand depofited at the bottom of 
the baths, contains iron united with the vitriolic 
acid, in a form foluble in water, as is proved by 
‘pouring common or diftilled water on it, which, in a 
few minutes, extracts a ftrong chalybeate tin@ture 


from it. 
2dly, Be- 
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flance before mentioned. As to the pro- 
portion of this metal contained in the Bath 
Waters, it is, undoubtedly, very fmall. 
Dr.. Lucas has computed it at one thirty- 
feventh and a half of a grain of iron in 
a pint of the water, and this computation 
feems tolerably juft. This circumftance, 
however, as he very properly obferves, is 
very difficult to be afcertained with any 
great degree of exactnefs. As to the no- 
tion of a volatile vitriol, that has already 
been fufficiently refuted in another part of 
our Work ; and thofe who defire to fee more 
on this fubject, we would refer to Dr. Lu- 
cas, who has, with great learning and 
judgment, expofed this opinion, and proved, 
that what gave occafion to this notion, 
was no other than the flying off of the vo- 
Jatile vitriolic acid, which held the iron 
diffolved, on which the water ceafed to ex- 


2dly, Becaufe the Bath Waters themfelves, even 
when cold, are capable of a€ting on iron filings. 


3dly, Becaufe a folution of galls precipitates the 
_ iron from the Bath Water of the fame colour as it 
does from a folution of green vitriol. 


I 4 ) hibit 


176 In ON. 


hibit the appearances which are commonly 
accounted proofs of a chalybeate impreg- 
nation. The iron, however, in this cafe, 
was fo far from being volatilized, that it 
was precipitated. 

A curious queftion arifes on the fubjeét of 
this impregnation, which we have not feen 
taken notice of by any other Writers, and 
which, we own, we are not able torefolve fa- | 
tisfactorily, viz. why thefe waters do not give 
ftronger proofs of a chalybeate impregna- 
tion than they do? It does not appear, 
on their analyfis, that they contain any 
fubftance that would precipitate the iron, 
were it contained in them in much larger 
quantities than it really ts. Dr. Lucas 
favs, in confirmation of the above opinion, 
that Bath water, poured on filings of iron, 
diffolved them plentifully ; and it appears 
by our own Experiments, that even cold 
water extracted, in afew minutes, fo ftrong 
a chalybeate impregnation from the Bath 
fand, as to {trike a deep black with folution 
of galls. Neverthelefs, the Bath waters, 
which, undoubtedly, pafs through many 
beds of minerals containing this metal in 


large 


evo NS 177 
* Jarge quantity, and that, too, in a form 
capable of folution in water, exhibit but 
a very faint impregnation of this kind. 
This circumftance feems difficult to ac- 
count for. Perhaps it may be owing to 
the large proportion to, and fwift paffage 
of, the water over the pyrites, containing 
this metal. This, however, is not fully 
fatisfactory, as it would hold equally 
{trong againft all the other impregnations, 
tome of which are contained in the waters 
in much greater proportion than the cha- 
lybeate one.. We will venture, however, 
to fuggeft a circumftance, which, though 
not of itfelf quite fatisfactory, may yet 
throw fome light. on this fubject. The 
learned Dr. Lewis gives an account of an 
Experiment, that has been related in the 
former part of our Work, in which he 
found, that, on addition of a fixed alkaline 
falt, to a folution of green vitriol, no de- 
compofition enfued while the air was ex- 
cluded; but that, on its admiffion, the acid 


* Both thefe circumftances may be reafonably 
prefumed, from the Experiments related with the 
Bath fand. 

Is and 
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and alkali prefently united. May not the 
volatile vitriolic acid, in like manner, exert 
but little effect on the ferruginous particles, 
until the communication with the air is 
obtained, and then its fwift paflage may not 
afford opportunity for a more plentiful 
impregnation *, 

Jf this theory fhould be blamed, as too 
vague, or uncertain, we beg leave to repeat 
the excufe we have formerly made, which 
is, that we offer thefe things only as matters 
of conjecture; and this, we hope, will 
plead in behalf of our mentioning them. 


On the whole, then, the prefence of 
this metal in the waters is beyond a doubt, 
though its proportion there feems to be 
. fmaller than in any chalybeate we have 
examined. 


* It may be alledged, that this argument might be 
urged, with equal force, againft all chalybeates what- 
ever. Thefe, however, may fome of them have. ac- 
cefs to the air, by fome fubterraneous paffages, or 
caverns, fimilar to thofe mentioned in our account of 
the vitriolic acid per _/e, and its feparation, by-decom- 
pofition, from the pyrites, which may not be the cafe 
with the Bath Waters. 

The 
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The prefence of this Mine- 
ral has never been fufpected 
here. Indeed (as has been before obferved) 
it is a doubt if ever it forms a native im- 
pregnation.of {prings. However this may 
be, there does not feem to be the leaft 
reafon for thinking it makes any part of 
‘the compofition of the Bath Waters. Its 
fenfible qualities, and the effects.it produces 
even in very minute quantities, when dif- 
folved by the vitriolic acid, which is the 
form it muft exift in, if at all, by no 
means coincide with thofe ufually produced 
by thefe celebrated Waters. Zinck thus 
diffolved, is poffefled of emetic, and, at 
the fame time, narcotic qualities; and 
thefe effects are produced by a very fmall 
proportion of it. Thefe qualities, how- 
ever, ill agree with thofe of the Bath Wa- 

ters, and the cure of thofe diforders for 

which they are fo much famed. The 
cryftals, likewife, procured on evaporation 
of the Bath water, have nothing of the 
{weetifh tafte fo remarkable in the white 
vitriol, and are likewife of more difficult 
folution in water. Ina word, we have not 
r6 the 
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the leaft reafon, either from the fenfible 
qualities, or chemical analyfis of them, 
to fufpeét that zinck enters into their 
compofition. 


In the former part of our Work, we 
mentioned the three impregnations above 
fpoken of, as being all of the metallic kind, 
that were to be found native in Mineral 
Waters. Notwithftanding, however, this 
affertion, which we believe to be juft as to. 
native impregnations, an accidental com-_ 
bination with another metallic fubftance, 
and that, too, not the moft innocent with 
refpect to the human body, may fometimes _ 
take place in them, efpecially in thofe of 
the thermal kind. 


The effects of lead on the 
human body are well known: 
‘© Obftinate conftipations, violent colics, 
‘© pains and contractions of the limbs, tre- 
“© mors and refolutions of the nerves, and 
“ flow wafting fevers, are the confequences 
“© of this metal taken internally, and of the 
“© fumes to which the workmen are ex- 

£5 pofed 
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** pofed * in the fufion of this metal, in the 
‘* way of bufinefs;” and even the exter- 
nal application of ceruffe has been known 
to produce this effect. This metal, 
however, is generally thought not to be 
foluble in the vitriolic acid, unlefs in a 
boiling heat; and this feems true with 
regard to the fixed; but as to the vola- 
tile, it is by no means to be depended on, 
as that will act on lead in an inferior 
degree of heat; and though its attrac- 
tion to metals does not feem to be fo 
ftrong, yet it diffolves them in much 
larger proportion than the other, 


After having given the above account 
of the effects of this pernicious metal, we 
fhould be forry to infinuate any fufpicion 
of its prefence in thefe falutary {prings, 
Neverthelefs, the ciftern, which ferves as a 
refervoir for the fpring at its firft rife, ap- 
pears plentifully corroded on its infide, by 
the long furrows which are vifible in every 
part of it. This proves the poffibility of 


a cere em 
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fuch an impregnation, though, probably, 
its proportion there 1s too {mall, or per- 
haps counteracted by fome other qualities 
of the waters, to work any obvious effects 
on the human body. This, however, is, 
by no means, a juftification of the ufe of 
any thing liable to give an impregnation 
of this fort in the flighteft degree. A por- 
tion of feveral metallic fubftances, almoft 
too minute to be difcerned, is capable of 
working great changes in the human frame; 
and among thefe Lead claims the chief 
place, and is perhaps the moft dangerous, 
as it frequently works by flow, and almoft 
imperceptible degrees, and has often com- 
pleated the mifchief before the perfon was 
fenfible of his danger, or to what caufe to 
attribute his malady *. The noted Colic 
* Nec minus infelices qui aquam plumbo divitem 
bibunt, plumbeis ades tecte laminis, ubi pluvialis 
fola bibitur, in cifternis collecta, vel in plombeis fer- 
vata vafis, quod peflimum, frequentiorem multo fa- 
ciunt morbum: et hec eft ratio quare infolitus olim 
colicus dolor, grafletur nunc Amftelodami. Tegu- 
lis antea tet, hodie plumbo teguntur ades, fuperne 
olim declives, nunc plane. Volitantia fab: finem 


autumni folia decidua, viridarium enim crederetis 
urbem, 
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at Amfterdam was of this kind, which for 
a long time eluded the fearch of the learned 
with refpect to its caufe; and it feems 
probable, from fome ingenious Experiments, 
by Dr. Baker and others, that the Devon- 
fhire Colic proceeds from the fame origin. 


If to this it fhould be objected, that we 
have no accounts of any fuch effects pro- 
duced by the Bath Waters, and that, on 
the contrary, they have been proved to be 
very efficacious in the cure of thefe very 
difeafes, we may reply, that the action of 
the water on this metal has been fufficiently 
proved, and that it is poffible, that the: 
unfavourable fymptoms fometimes produ- 


urbem, ventis in tecta feruntur, macerata ibi aqua 
fiagnante, hanc inficiunt acore, quo folutum plum- 
bum in ceruffam abit, ad ciiternam deia rapitur 
imbre, fic fenfim inficitur aqua. Nec mirum in 
aliis locis ubi deficit plumbum, arborefque defunt, | 
minus frequentes fint colici dolores, MHinc intelli- 
gitur quare, fi, cadentibus foliis, tenues nulleve fint 
aure, fi caute ligno tegatur plumbum, falubrior aqua 
fit. Fidem obfervata merentur, vidi malum in inte- 
gras feviifle familias, undecim in una domo, uno 
tempore decumbentes, horrendis cruciatibus convulff, 
membris foluti, mutato teto, renovata aqua, conva- 
luere.—Tronchin de Colicd Pictonum, Art. X. p. 66,7. 


ced 


184 LE AD. 

ced on drinking them, which we know not 
how to account for otherwife, may be pro- 
duced by fome fuch impregnation ; as this 
metal, though its effects are fometimes latent, 
is feldom inactive. It may be, perhaps, ow- 
ing to this caufe, that fome diforders of the 
fpafmodic kind, as the opifthotonus, feem 
fometimes rather enhanced by drinking the 
waters, when bathing alone is of great fer- 
vice. This may likewife occafion the re- 
tardation, and fometimes the failure of 
cure, of many bowel diforders; and the 
obftinate coftivenefs*, fo much complained 
of on drinking the Bath Waters, which ts 
a conftant effect of that mineral, makes 
this conjeture not improbable. Effects, 
when flowly produced, and the reafons not 
felf-evident, are often neglected, or attri- 
buted to unavoidable caufes, or circum- 
{tances to which they do not belong. The 
noted Colic at Amfterdam had many 
caufes. affigned for it, before the true one- 
was difcovered ; and it is poffible, that this 
quality in the Bath Waters may not be 


to open than bind the body. The refervoir there is 


made of ftone. ne 
origi- 
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originally inherent in them, but perhaps 
owing to fome accidental circumftance of 
this nature. 


From an examination of their contents, 
we can difcover nothing to which this ef- 
fect can rationally be afcribed; and, if we 
reafon from analogy, all the fulphureous 
preparations tend rather to loofen than bind 
the body. An eminent and | ingenious writer 
has cautioned againft the ufe of lead in our 
common pumps, as he fays, that although 
lead may not be obvioufly foluble in com- 
mon water, that a portion of it may be 
abraded, and fo minutely comminuted by 
' the working of the pump, as to be fuf- 
pended in water, and thus capable of being 
received into the human body. If this 
caution was well founded, as to laying 
afide the ufe of lead in common pumps, 
how much ftronger will it be applicable 
in this inftance, en the pump is worked 
daily many hours together, and the abra- 
fion confequent on it proportionably greater, 
and the very water drawn by it capable of 
holding it in a ftate of folution? If it be 

farther 
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farther alledged, that no lead appears to 
be found in the waters, even * by our own 
experiments, we may anfwer, that this me- 
tal is fuficiently proved to be acted on by 
the effect beforementioned to be produced 
on the refervoir; and though the propor- 
tion contained in any quantity of water 
capable of coming under our examination, 
might elude a difcovery by a chemical 
analyfis, yet its effects on the human body 
might be ftill poffibly exerted. This was: 
the cafe at Amfterdam before quoted, 
where, though the diforder was undoubtedly 
owing to this caufe, and its proportion 
vaftly larger than it could be in this in- 
ftance, it was ftill fo minute, as to be 
fearce difcoverable by a chemical exami- 
nation. 


On the whole,. when we confider the 
nature of thofe difeafes which are generally 
recommended to thefe waters for relief, 
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* It is not improbable, that the decompofition of 
the tin€tura fulph. volat. mentioned by Dr. Lucas, 
which we find, on repetition of the fame experiment, 
to be true, may be owing to fome degree of an im- 
pregnation of this kind. 

which 
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which are * many of them of the fame 
kind with thofe occafioned by this perni-. 
cious mineral, and fome actually pro- 
duced. by it, we fhall then fee the peculiar 
propriety of avoiding any poffibility of 
an impregnation of this nature. We 
would, therefore, humbly, though earnett-. 
ly, recommend to thofe, who are the guar- 
dians of thefe antient and juftly celebrated 
fountains, to fubftitute a refervoir of mare 
‘ble, or what, perhaps, may be full as pro- 
per, of grit ftone, in place of the leaden 
one now ufed ; and wooden, or, what may 
ferve the purpofe ftill better, cat iron. 
Pipes, for the fupply of the pump. 


We mentioned, in the for- Earihy Subs 
Mer part of our Work, that /ances, fmpie. 
there was but one kind of earth that was 
ever found, in its fimple ftate, native in 
iprings, in fufficient quantity to bring them 


* Many minute circumftances, which perhaps 
might have fcarce any perceptible effeét on a perfon 
in health, might be of the wo: ft confequence to thofe 
who are already predifpofed to diforders of this 
kind, 

under 
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under our definition of Mineral Waters; 
Cah and this is the calcareous. 
Earth, Whether this enters into the 
compofition of the Bath Waters, uncom- 
bined with any other fubftance, is a cu- 
rious queftion. The copious precipitation 
of a caleareous earth, confequent on the: 
addition of a mild alkaline falt, would lead 
us to imagine this to be cafe; as this al-. 
ways happens on their being added to 
lime water, 


Though we do not deny that a fmall 
proportion of calcareous earth, in form of 
Jime, may be found in the Bath Water 
that has ftood fome time, which is ren- 
dered ftill more likely, by the greenifh 
tinge the water gives to the vegetable’ 
blues in thefe circumftances ; yet we have 
no reafon to think any fuch fubftance is 
united with them when frefh, as they then 
feem to give proofs rather of an acid im- 
pregnation*. The figns they feem to 
give of an impregnation of an alk. 


* Vide Experiment XXVI. where it is faid to. 
change the vegetable blues to a reddish tinge. 
) nature, 
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nature, may be owing to the decompofi- 
tion of the hep. fulph. c. calce viva con- 
tained in the water, caufed by the flying off 
of part of the acid, and leaving a fuper- 
fluous quantity of the calcareous earth in 
form of quick lime united with the 
water. By our Experiments it appears, 
that the hep. fulph. c. calce viva anfwered 
all the tefts above mentioned, which are 
commonly accounted proofs of the pre- 
fence of a calcareous earth. The manner 
that this comes to pafs has been above ex- 
plained, when we treated of that fubftance. 
What proves, however, that calcareous 
_earths are not found native in thefe waters, 
is, that no precipitation happens on addi- 
tion of a few drops of the vitriolic acid, 
which would undoubtedly be the cafe, did 
the water contain the earth in this form, as 
they both would then be precipitated to- 
gether in form of felenites. The plentiful 
impregnation of thefe waters with fixed air, 
likewife feems to confirm this opinion, as 
this would undoubtedly unite with the cal- 
careous earth, and, by reftoring it to a 

mild 
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mild ftate, deftroy its folubility in wa- 
ter*. 


We may, therefore, fafely conclude, 
that calcareous earth is not found native 


and uncombined with any other fubftance 
in the Bath Water. 


Though we cannot allow that calcareous 
earths per fe have any fhare in the compo- 
fition of thefe waters, we are ready to own 

Earthy fub- that, in their compound ftate, 

frances. ‘| they form one of its principal 

Compound. : : : 

impregnations. Combined with 

Selenites. acid, in form of felenites, they 
are undoubtedly contained in the wa- 
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* The calcareous earth, left on evaporation of the 
Bath Waters, might countenance the opinion of its 
prefence there ina feparate ftate. This, however, 


may happen, and is probably occafioned by the de- | 


compofition of the hep. fulph. c. calce viva, which, 
on ftanding expofed to the air, and more efpecially 
by ftrong boiling, fuffers a decompofition, and of 
confequence, feparation of its parts: The vol. vitr- 
acid and ph'ogifton being diffipated, and the calca- 
reous earth precipitated in a mild ftate. Selenites, 
too, which 1s largely contained in thefe waters, un- 
dergoes in the fame circumftances a fimilar decom- 
pofition, and may in part occafion this appearance. 


ters, 
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ters, as appears plainly from the cryftals 
left on evaporation, which were of * an 
hexagonal prifmatic form, of {mall fize, 
nearly infipid, and fcarce perceptibly folu- 
ble in water. To this impregnation the 
curdling of foap may poflibly be owing, 
though that may be produced by the hepar. 
fulph. cum calce viva. On the whole, 
the foregoing Experiments fufficiently prove 
the pretence of this fubftance, though it 


* Selenites is defcribed by many authors(*), who 
have wrote on the cryftals of falts, as cryftallizing on 
the furface of its menftruum in thefe laminz(*). This, 
however, is only a miftake, fince it only happens 
- when the evaporatioa is carried fo faras to form a 
pellicle on the furface. In that cafe it cryflallizes in 


a feemingly laminated form; but on microfcopical 


examination even thefe appear to be compofed of 
hexagonal prifmatic cryftals, though fmall and irre- 
_ gularly formed, occafioned by their running into 
_ elufters by too hafty a cryftallization. By a judicious 
management of the heat, and fometimes by addition 
of a {mall quantity of rectified fpirit towards the end 
of the evaporation, felenites may be brought to form 
in fair and weil fhaped cryftals at the bottom of the 
veflel. 


+ Vide Note on Experiment II. 


(*) Lewis's New Difpenfatory, p. 461, edit. 2. 
does 
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does not feem to have any great effect in 
compofing the medicinal qualities of the 
waters. . 

The next body that comes 
under our confideration is the 
fpurious Glauber’s falt, or fal. cath. amar. 
There does not, however, feem to be the 
leaft reafon to authorize our belief of its 
prefence in the Bath Waters. Their tafte 
by no means refembles thofe of this kind, 
and the refiduum left on evaporation, 
gives not the leaft fign of it. Were this 
falt contained in the waters, it might be 
eafily detected by this means, as the vi- 
triolic acid is not feparated from magnefia 


Sal.cath.amar. 


by the heat neceffary for the evaporation ; _ 


and then the hexagonal prifmatic form, 
bitter faline tafte, large fize, and eafy fo- 
lubility of its cryftals, would foon diftin- 


guifh it from all others of this kind. The - 


cryftals, indeed, which appear on evapo- 
ration of the Bath Waters, are of the fame 
form with thofe of the magnefia Glauber’s 
falt, and in fome degree of a faline bitter 
tafte, as all falts that have vitriolic acid in 
their compofition are ; but that is extremely 

flight 
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flight in comparifon with the other. 
They are likewife of fmall fize, and not 
foluble, unlefs in a very large propor- 
tion of water, which fufficiently diftin- 
guifhes them from thofe of the fal. cath. 
amar. which is foluble in as fmall propor- 
tion of water as any faline fubftance we are 
acquainted with. 


The next fubftance that 
_ prefents itfelf to our enquiries 
is Alumn. The Bath Water, when nearly 
evaporated, has fome degree of an auftere, 
bitter tafte, but does not poffefs that 
naufeous, {weetifh one, which is always in- 
herent inalumn. A {olution of a fixed al- 
kaline falt, caufes, indeed, a white precipita= 
tion, but by no means in the flocculous 
form in which the earth of alumn is al- 
ways precipitated, nor is any part of the 
precipitate re-diffolved, which is always 
the cafe, when the fixed alkali is not added 
in fufficient proportion to faturate the fu- 
perabundant acid contained in the alumn. 
Add to this, that the earth of alumn jis 
equally precipitated by cauftic, as mild al- 

K kalies, 


Alumna. 


194 Aérial Bodies.—Common Arr. 


kalies, which is not the cafe with the Bath 
Waters. 


On examination, likewife, of the refi- 
duum of the Bath Waters, no marks of 
alumn are to be found; the faline par- 
ticles are all hexagonal or cubical, and of 
{mall fize ; whereas alumn, as was before 
obferved, fhoots into large, angular mafles, 
confifting of eleven planes, five of which 
are hexagonal, and fix quadrangular, 
-Alumn, likewife, is much more foluble in 
water than the falt thus obtained; the 
former requiring only about ten times its 
weight of water to diffolve in, but the lat- 
ter infinitely more. On the whole, we 
have no reafon to think alumn to be an in- 
oredient in their compofition. 


We now come to the lat 
head of Impregnations, viz. 
Zerial Bodies ; of thefe, the firft mentioned 
3a our catalogue is Common Air. 


This feems to be very 
fparingly . contained, in the 
Bath Water, when frefh, as fewer bubbles » 


are obferved in it, when placed under the 
exhaufted 


Atrial bodies. 


Common aire 
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exhaufted receiver *, than in water that has 
ftood fome time expofed to the atmofphere. 
This obfervation may, indeed, be applied 
to many fprings, as they are all found to 
contain it in lefs quantity when freth, than 
after remaining fome time in an open vef- 
fel. Probably to this, among other caufes, 
it is owing, that fome waters become fit for 
feveral purpofes, on ftanding fome time 
expofed to the air, fuch as the folution of 
feveral bodies, &3¢. which they were not 
when frefh drawn. Thus if a faturated fo- 
lution of any faline fubftance be placed un~ 
der a receiver, and the air exhautted, the 
falt is largely precipitated, as the air fepa- 
rates from the water, and, on its re-admif. 
fion, is flowly re-diffolved, as the water 
again acquires its proportion of air. The 
air, likewife, contained in thefe waters, 


mutt be highly rarefied by their heat, info- 
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* Though the Bath Waters, freth from the {pring , 
fhew but little marks of their containing air, by the 
Experiment mentioned above, yet, when grown cold, 
and having been expofed fome time to the air, it ex- 
hibits the fame appearances with common water. 
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much as to be diffipated nearly on their firft 
communication with the atmofphere, be- 
fore it could be poffible to make them the 
fubjeéts of our experiment. Thus we fee 
common water, that has been boiled, or 
ftrongly heated in an open veficl, gives, 
for fome time after, very little marks of 
containing air, exhibiting few or no air 
bubbles under the exhaufted receiver, and 
freezing without any increafe of bulk. If 
what has been fuggefted by an ingenious 
* Writer be true, that feveral diforders, as 
glandular obftructions, &%¢. are owing to 
drinking water deprived of its air, this 
would be a good reafon againft the ule of 
boiled water for common drink, which 
many prefer, and is recommended by fe- 
veral Phyficians, and has, indeed, fome ad- 
vantages ; OF, at leaft, not to ufe it until it 
had remained a fufficient time expofed to 
the atmofphere, to recover its proportion 
of common air. It feems probable, that, 
in the Bath Waters, the fixed air, which we 


fhall next treat of, fupplies that deficiency. 


2 ON AERTS EE BEERS EERE 
* Dr. Percival, of Manchefter, on the pump-water 

of that place. 
Al- 
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Although common air feems 
to be ‘contained in the Bath 
Waters but in fmall proportion, this is by 
no means the cafe with the fixed or me- 
phitic air, whofe prefence here is very evi- 
dent, and is probably one of the greateft 
fources of their admired qualities. “The 
fparkling appearance, pungent tafte, anc, 
on many, if taken in large quantity, ine- 
briating effects, are fufficient evidences cf 
this. Perhaps, likewife, the odour men- 
tioned by Dr. Lucas, as prejudicial to weak 
lungs, and of an acid pungency, might be 
more owing to this, than to the volatile vi- 
triolic acid to which it is ufually attributed. 
Thefe, indeed, may be very eafily miftaken 
for one another, as it is not improbable that 
‘an acid is always either united with, of 
makes part of the compofition of fixed 
air, fince even that, when accumulated in 
large quantity, as on the furface of fer- 
menting liquors, is found to change the 
colour of vegetable blues to red. Che- 
mical experiments, likewile, confirm our 
opinion of this impregnation, which their 
fenfible qualities had indicated. The pre- 

K 3 Cipi- 


Fixed air. 
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cipitation of the lime from lime water, ori 
admixture of the Bath water, when frefh, 
and the ceafing of this effect on its ftand- 
ing expofed to the air, the film produced 
on the fame by the fteam of frefh drawn 
Bath water, conveyed by a bended tube on 
its furface, prove this very clearly. To 
this, likewife, is owing the burfting of the 
bottles, if corked up as foon as filled from - 
the fpring, and the fenfible diminution of 
the bulk of the water, on ftanding a few 
ininutes expofed to the air, ‘To this, how- 
ever, it may poflibly be objected, that, if 
the Bath water contained fixed air in large 
quantity, its effects on the human body, fo 
far from being falutary, muft be highly 
prejudicial, fince that fubftance is known 
to caufe deleterious, and even fatal effects, 
witnefs the many accidents that have hap- 
pened from too near an approach to a vef- 
fe] of fermenting: liquor, whofe effluvia, 
which we know to be compofed princi- 
pally, if not altogether, of fixed air, pro- 
duce the moft fudden and fatal confequen- 
ces to animal life, that we are acquainted 
with. 

In 
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In anfwer, however, to this, we may al- 
ledge, that, although we own the effects of 
fixed air, when accumulated tn large quan= 
tity, to be as thus reprefented, yet, when 
united with a certain * proportion -of com- 
mon air, it becomes harmlefs, and may: be’ 
even refpired with fafety. It is remarkable 
of fixed air, that its pernicious effects feem 
chiefly exerted, when taken in by refpira- 
tion, and that the fame fubftance, which, 
received into the lungs, fhould induce an 
almoit inftantaneous + paralytic torpor on 


* Probably to this admixture it is owing, that the 
effuvia of the Bath, and other waters, which contain 
fixed air in fubftance, do net, when taken in by re~ 
fpiration, exert any of the pernicious effects on the 
human body, belonging to this fubftance in its fepa- 
rate ftate. 


+ This is to be underftood of it only as taken into 
the ftomach in a certain proportion, as, even there, if 
accumulated in too great quantity, it exerts its ef- 
fects fimilar to thofe produced by it when taken in by 
refpiration. Thus a {mall quantity of rectified {pi< 
rits (for the time at leaft) ftimulates and invigorates 
the itomach, and powers of digeftion ; but, if taken 
in over proportion, debiitates and hurts their facul- 
ties, and, if the quantity be very large, induces a {ud- 
den paralytic torpor of all-the vital powers, 
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‘the vital organs, fhould, when taken into 
the ftomach, prove a powerful and invigo- 
rating ftimulant. 


The celebrated effects of thefe Waters, 
in reftoring weak ftomachs, and enabling 
them to retain food, are, in all probability, 
owing to this part of their ihpIeePaane, 
To the diMpation likewife of this volatile 
Subftance, may be afcribed the fmall effects. 
which thele waters produce when drank 
cold, or at a diftance from the fpring, 
compared with thoie produced by them 
when freth. 

The common faline mixture, called, 
from its effects, antiemetic, affords a ftrik- 
ing analogy to the effects of Bath water, 
in this refpect, as this was found to exert 
none of its antiemetic qualities, unlefs 
taken during the effervefcence; and by the 
account given of it by Sir Poe Pringle, 
its * antifeptic effects were much more 
obfervable when taken in this manner, 
than after that had ceafed. For this reafon 
that learned and judicious praétitioner has 


* This is likewife cowfirmed by Mr. Macbride’s 
experiments. F . 
C= 
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delivered an: elegant formula, for the ex- 
hibition of this preparation in the act of 
effervefcence, whereby its effects of this 
kind may be beft preferved. The nature 
of this fubftance feems to have been little 
underftood by moft of the authors who 
have written onthis fubject; fome fuppofing 
it to confift of ** iron * minutely fubti- 
lized,” whereas it is often found in large 
quantity in thofe waters that give not the 
leaf fion of their containing iron; witnefs 
thofe of Buxton, in Derbythire ; others 
calling it an eetherial {pirit, with many 
vague and indeterminate appellations be- 
fides, to which no proper idea can be 
affixed. To givea farther account of this 
fubftance would exceed the limits of our 
work, and there is lefs neceffity for an at- 
tempt of this kind, which mutt be infinitely 
inferior to one which the world ts in daily 
expectation of, from, the celebrated Dr. 
Black, Profeffor of Chemiftry at Edin- 
burgh. We may be affured, that the Bath 
water contains mephitic air in large pro- 
portion. | 


* Sutherland on Bath waters, P. 8, Ed. 2. 
K 5 Review 
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Review of the Experiments, and Deduttion 
from them, concerning the Contents of the 
Bath Waters. 


From a review of the above reafoning 
and experiments, we find, that out of the 
fubftances which we mentioned as poffible 
native impregnations of Mineral Waters, 
thofe of Bath contain the following: 


Table of the Contents of the Bath Waters. 


| Pee a acid per 
: : ete CRS Ree 
i. Saline bodies. 4 Compound.—2. Common 
L  falt in {mall quantity. 
3. Hepar fulph. cum 
II, Inflammable bodies eae viva, in large quan- 
tity. 
4. Iron, one-thirty-fe- 
Sie and a half of a 
‘ grain in a pint of the 
Il]. Metallic bodies. < water.—Lucas. 
5. Lead. Qy.? if this 
is not an accidental im- 
Lpregnation. 


6. Selenites, in large 
quantity. 


j 7. Commonair, Q4.? 


V. Earthy bodies. 


8. Mephitic air, in large 


VY. Aérial bodies. v 
quantity. 
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Application of the Whole to the Purpofes of 
Medicine. 


E now come to the laft, and moft 

important part of our Work, viz. 

the application of the foregoing to the 
purpofes of Medicine. | 


And here we would not have it under- 
. ftood, that we mean to give a general ac- 
count of the effects of the Waters on the 
human body, and of the feveral diforders 
in which their ufe may be advantageous or 
prejudicial, with the feveral periods of 
each, at which they are to be recornmended 
or forbidden, &e. 


Such a work, which might not impro- 
perly be termed the more ftrictly medical 
part of an effay of this kind, though 

K 6 highly 
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highly ufeful, can only be the refult of 
long obfervation, and extenfive practice, 
and would, moreover, if properly per- 
formed, be much too voluminous to come 
within the limits of a book of this fize. 
We, however, prefume to flatter ourfelves, 
that the method we have chofen, will not 
be deemed entirely ufelefs to the publick, 
though formed in a much more contracted. 
defign than the former. We _ propofe, 
then, the Experiments, before related, as 
the foundation of our plan, and hope to 
render them, and the deductions to be 
drawn from thence, of fome fervice to the 
practice of phyfic relative to the Waters. 
This feems to have been, and, indeed, we 
amuft own, not much to the honour of the 
Profeffion, hitherto purely empirical, and a 
courfe of food and medicines has been 
prefcribed, with little alteration, for a long 
feries of years, to be taken with the Bath 
water, without any view to the chemical 
effect produced by their admixture, or 
what might be the confequences of fuch a 
combination. It will here, probably, be 
alledged, that experience is the beft guide 


In 
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in fuch cafes, and that the food and me- 
dicines, the propriety of whofe ufe, in fuch 
circumftances, had ftood the teft of time, 
could never be properly difproved by any 
theoretical reafoning to the contrary. Had 
we our choice of one of thefe only for our 
euide in fuch cafes, this would undoubt- 
edly be true, as one good practical obfer- 
vation is of more advantage to fcience 
than all the unfupported theory that the 
world ever produced. But is not Reafon: 
an excellent companion to Experience ? 
Is not the latter of fmall value, when de- 
ftitute of the former to direct its applica- 
tions? ITs it not a duty which a Phyfician 
owes to the public, to fearch diligently 
for amendments in his practice, and not 
reft indolently fatisfied with any pecuhar 
method, fo long as there is, as there always. 
will be, a rational profpect of im prove- 
ment; and, when he is fatisfied of this, it is: 
his duty to embrace it, without any re- 
gard to the quarter from whence it may 
be derived. This, we hope, will plead in 
excufe of this part of our Work, and of 
the directions here laid down, which we 


only 
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only mean to offer to the confideration of, 
not impofe them on the public, as certain 
rules to be indifcriminately followed, as 
we own we have great doubts concerning 
feveral of the circumftances mentioned. 
We hope, however, we have inferted no- 
thing wherein we have not, at leaft, fome 
degree of probability on our fide. A 
work of this kind is certainly capable of — 
ereat improvement; and the Author of 
the following fheets is fully confcious that 
he has proceeded but a very few fteps, and 
that there is ftill a large field for any fuc- 
ceeding writer to exercife his genius in. 
He hopes, however, it will plead in his fa- 
vour, that no book he has yet feen, has 
been wrote profefledly with this view, and 
will think himfelf happy, if, by his means, 
any future Author may be induced to 
throw fome farther light on this fubject, 
hitherto fo little confidered. 


We beg the Reader’s pardon for this 
digreffion, and fhall now proceed to give 
the plan of the remaining part of our 
Work, which, as it is moftly deduced from 

our 
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our Experiments, and chiefly regards the 
compofition of the waters, and the changes 
produced on them in various circumftan- 
ces, may be faid, in oppofition to that be- 
fore-mentioned, to be wrote on a pharma- 
ceutical plan. 


We propofe, then, to confider as fol- 
lows : 


T. In what ftate the Water J what fate 


fief l li ath Waters 
ea enes its medicina qua ities are in greateft 
In the higheft degree. perfection. 


-. When we confider the nature of the fub- 
{tances with which the Bath water is im- 
pregnated, we fhall have little doubt with 
regard to our determination of this quef- 
tion. Out of the fix fubftances that enter 
into its compofition, one, and that perhaps 
the moft important, viz. the mephitic air, 
is of fo fugitive a nature, as to be in a great 
meafure diffipated, foon after its expofure 
to the atmofphere. The chalybeate one, 
likewife, whether from its peculiar nature 
or qualities belonging to it, or from its 
flightnefs, feems remarkably foondeftroyed ; 
the water {carce giving any figns of it, ex- 
cept 
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cept examined foon after its rife. In all 
eafes, therefore, where the patient is able 
‘to bear them, and the effects of the water 
are wanted in their full extent, thefe are 
undoubtedly in greateft perfection, when 
drank at the fountain head. Many cafes, 
however, may be fuppofed, in which, al- 
though the ufe of the waters, in fome re- 
fpeéts, may be advifeable, yet the effects of 
the mephitic air may prove too violent a 
fhock for a tender frame, efpecially many 
female ones, to endure. Jn fuch cafes, by 
fuffering it to ftand a few minutes after it 
has been drawn, this fubftance will be, ina 
creat meafure, diffipated, and its ftimulat- 
ing qualities nearly deftroyed, or, at leaft, 
much abated. It is probable that the 
good effects produced by drinking thefe 
waters, in many fcrophulous, leprous, and 
other cutaneous diforders, do not depend | 
fo much on the volatile part of the impreg- 
nation, as that which is more fixed, viz, 
the combination of fulphur with an earthy 
fabftance. As in cafes of this nature @ 
confiderable portion of the good effects of 
the waters depends on their being taken in 
. Jarge 
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large quantity, often to the amount of fe- 
veral quarts in a day, fhould thefe waters 
be drank frefh, in fo large proportion, it 
might be produtive of fome troublefome 
confequences, by over-heating the body, 
‘s¢. In duch. cafes, shenaiire 5 it might be 
advifeable not to drink the waters at the 
pump, but more at leifure in private, and 
that not until their heat, on which their 
ftimulus in fome meafure depends, was 
abated. Care, however, fhould be taken, 
that it be not fuffered to ftand fo long as 
to caufe any precipitation, as this might be 
productive of the lofs of many of its va- 
-luable qualities *. 
In all cafes, however, where the Bath 
waters are meant to act as reftoratives+, 


* As the chalybeate impregnation in the Bath 
waters, would, by this management, be loft; ifit . 
fhould be thought proper to reftore it, as it is fome- 
times imagined to be of fervice in diforders of this 
kind, that may eafily be performed by the addition 
of a few drops, two or three, for inftance, of a fatu- 
rated folution of green vitriol in water, to a pint of 
the Bath water. 

+ To thofe to whom the Bath waters are prefcribed 
- with this intent, and whofe fituations are fuch as do 
not 
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and, of confequence, their ftimulus, in 
fome degree at leaft, mutt be of fervice, 
we would always advife them to be drank 
freth at the fpring, and to moderate their 
effects,, if too powerful, rather by leffening 
the quantity, than ufing them when de- 
prived of fome of their ferviceable qualities. 
It is obfervable likewife of thefe waters, 
and, indeed, of all others that poffefs this 
_impregnation, that their heating qualities 
are much leis perceived, when the quantity 
to be taken is divided into a number of 
{mall dofes, than when feveral of thefe are 
accumulated into one, even though the 
quantity taken in the former cafe fhould, 
on the whole, exceed the latter, ‘Thus one 
pint of the water drank at once, is found 
to have greater effects in raifing the pulfe, 


not admit them to venture out, we would recom- 
mend a bottle with a ground glafs ftopple, (fuch as 
we commonly fee in Apothecaries fhops,) for the 
conveyance of the water from the {pring to their. 
houfes, in place of thofe now ufed, which are clofed 
with acork. Such a one might be eafily fitted to 
one of the tin machines for carrying the water, and 
retaining its heat, commonly ufed,. 

and 
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and heating the body, than three half pint® 
' drank at an hour’s. diftance between each. 
In cafes therefore of the laft mentioned 
kind, ‘it fhould feem advifeable, to divide 
the quantity to be taken in a day into a 
number of fmall dofes, to be taken at 
moderate intervals, by which means its 
ftimulus would be lefs fenfible, and, pro- 
bably, more permanent. 


The fubject now before us 
' ae What aliera- 
naturally leads to another jions are prom 
queftion, viz. How thefe wa. @uctd om the 
: qualities of 
ters bear tranfportation ? or, tke waters 
in other words, what altera- oy PanOIE 
tion of their qualities is produced by ftand-« 
ing? In order to explain this more effectu- 
ally, it. will be neceflary to make a fhore 
recapitulation of the phcenomena that aps 
pear in thefe circumftances, 


It appears, by our experiments, that the 
Bath water, newly pumped, emits a large 
quantity of air bubbles, which are plenti- 
fully evolved from every part of it, and 
that this impregnation is fo volatile, that it 
can fcarcely be carried any diftance, with- 

out 
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out lofing, in a great degree, that fparkling | 
appearance, and pungent tafte, fo remarka-: 
ble in it when frefh. Its chalybeate tafte: 
and qualities are then much diminifhed, 
and on remaining a little time sib to: 
the air entirely teak 


On cooling, the faline tafte, and that of 
the hep. fulph. cum calce viva become: 
much more remarkable, and, indeed, fome’ 
alteration feems to take place in the laft 
mentioned impregnation, as the water then: 
gives a green tinge to the vegetable blues. 
If expofed to the air it foon affumes a} 
wheyith turbid appearance, and Iets fall a: 
Jight afh-coloured precipitate, and the lat-. 
ter happens in fome degree even in clofe: 
vefiels, though the change of colour is 
not fo remarkable. From thefe appear- 
ances we are induced to believe, that the: 
common opinion, that the Bath water lofes 
moft of its valuable qualities on ftanding, 
is not ill founded. 


The fixed air and chalybeate impregna- 
tions are, undoubtedly, deftroyed, and the: 
hep. f. c, calce viva feems to undergo a 

de- 
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decompofition of its parts. A. circum- 
{tance happens here that is far from being 
common in waters of this kind. Moft of 
thofe that contained fixed air along with a 
chalybeate impregnation, bear tranfporta- 
tion very well, and when carefully clofed 
up at the fpring, may be carried to any 
diftance, with fcarce any diminution of 
their valuable qualities. The Bath waters, 
however, which contain both thefe impreg- 


nations, and the former of them in very 


oa 


large proportion, and although the bottles 
containing it be clofed up with the greateft 
accuracy, as foon as filled from the fpring, 
on their being again opened, give very 


‘little marks of the chalybeate impregna- 


tion, and fcarce any of the aérial one. This 


alteration feems remarkable, as we cannot 


fuppofe it poffible for the fixed air to have 
efcaped, efpecially as we fee it retained, in 


- like circumftances, in many other waters. 


The caufe of this, however, feems as if it 
might be explained as follows. 


All the preparations, by which fulphur 
is rendered mifcible with water, both by 
| ! means 
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means of an alcali and quick lime, are in, 
fome degree decompofed on fuch admix-. 
ture, and the latter more eafily than the: 
former. As we have the utmoft reafon to 
believe, that the Jaft mentioned combina-. 
tion makes a part’of the impregnation of | 
the Bath waters, it is probable that fuch a 
decompofition takes place here, the quick 
lime and the fulphur feparating from one 
another. In that cafe the quick lime, 

whofe {trong affinity with fixed air has 
been before taken notice of, being now at 
liberty, attracts that contained in the water, 

and is thus rendered infoluble, and makes 

part of the precipitation obferved to be 

formed in the Bath water on ftanding. | 


This accounts for the fparkling appear- 
ance, and pungent tafte not being obferved 
on the bottles, containing the water, being — 
again opened, as the mephitic air is then in 
a fixed ftate, and f{trongly united with the 
lime. By this it fhould feem, that the 
Bath waters can ferve very few ufeful 
purpofes in medicine, when ufed at a dif- 
tance from the {pring, their impregnation 

with 


5 
with fixed air being thus deftroyed, 
and the chalybeate and. fulphureous ones 
nearly fo. Some fmall impregnation of 
the Jaft mentioned kind may, indeed, re- 
main, as even mild calcareous earths render 
fulphur, in fome degree, mifcible with 

water ; but then this proportion of it is 
extremely {mall. 
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We can therefore fay very little in re- 
commendation of their ufe at a diftance 
from the fpring, as they feem to be then 
little more than fimple water impregnated 
with a large portion of felenites, and a 
{mall one of common falt, which certainly 
are not impregnations likely to ferve many 
ufeful purpofes in medicine. Much has 
_ been faid, formerly, of the feafons of the 
year at which they are in the higheft per- 
fection ; but, by what we are able to judge, 
the virtues of the waters * remain the fame 


* We defire to have it here underftood, that we do 
not mean to infinuate, that every time of the year is 
equally proper forthe drinking the waters. Expe- 
rience fhews the contrary. We only mean, that the 
qualities of the waters are not altered by thefe. How 

one 
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at all of thefe, as the origin of the fprings 
probably lies too deep to be affected by 
rains, froft, heat, or other changes of the 
atmofphere. | 


How theBarp as,-:« The next queftion that: 
Water isalter- occurs to our confideration Is, 

eg ins gees how the Bath Water is altered 

ture of other in its qualities, by admixture: 
Subftances? of other fubftances, which we: 
may fuppofe to be taken along with it, ini 
the way of medicine? And here we beg; 
leave to repeat what we before faid, viz. 
that we do not intend to argue on the pro-: 
priety or impropriety of prefcribing the: 
following fubftances to be taken with the: 
waters any otherwife, than as regards their: 
pharmaceutical intention, as to the come! 
pound they may form with, and affift or: 
defeat the effects of them. 


Alkaline falts. | Ut appears by our Experi-- 
Mild. ments, that fixed mild alka-. 


line falts added to the Bath water, caufed a: 


one time of the year may fuit the diforders recom-- 
mended to thefe waters, better than another, is a! 
medical queftion which we do not profefs to enter: 
upon. 

total! 
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total decompofition of its parts, the cal- 
careous earth feparating from the fulphur, 
and the alkali uniting with it in its place; 
while the fixed air is abforbed from the 
alkali by the cauftic calcareous earth, which 
thus becomes mild and infoluble in water, 
which is the caufe of the white precipita- 
.tion 0 obfervable on fuch addition. 


The like decompofition hap- 
pens with the cautftic alkali, 
fave that, this fupplying no fixed air, the 
lime ftill remains diffolved in the water, 
and no precipitation is obfery- 
ed*, The fame happens on fo PE Si 
_addition of the vol. alkalies, 
though in a lefs degree. 


Cauftic. 


From their obfervation of this decom 
pofition, many writers have concluded, 


* It was before remarked, that if this Experiment 
be tried with the Bath water freth at the {pring head, 
fome precipitation happens, which is probably occa- 
fioned by the abforption of the fixed air, (which is 
{o largely contained in the Bath water freth drawn) 
by the quick lime, fet loofe from the fulphur by the 


alkali, 
Le that 
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that-all fubftances of this kind were very 
improper additions to the Bath waters ; and 
this remark is, undoubtedly, in general 
very juft, as we can never expect the ori- 
ginal effects of the waters, after the addi- 
tion of a fubftance, which fo highly alters 
the nature of their compofition. By our 
Experiments it appears, that the aérial 
part of their impregnation is in a great 
meafure deftroyed by fuch addition, being 


abforbed by the earth. 


In all cafes, therefore, where the reftora- 
tive qualities of the waters are moft de- 
fired, in which this fubftance bears a prin- 
cipal part, this addition is by no means 
advifeable. Perhaps the propriety of. its 
ufe in other cafes, where this part of the 
impregnation feems not the moft effica- 
cious, may likewife be doubted, as the 
fulphureous impregnation is altered by fuch 
addition in its nature from an hepar fulph. 
with quick lime, to a true hepar fulphuris. 


Notwithftanding, however, thefe objec- 
tions, the force of which we acknowledge, 
it is not yet improbable, that alkaline falts 

may, 


by Adminture of other SuBSTANCES. 219 


may, in fome cafes, prove an uleful addi- 
tion to the Bath waters. 


Obftinate coftivenefs is an effe& of theirs 
much complained of, which frequently re-, 
tards their good effects, and fometimes dif- 
appoints our hopes from them, by pre- 
venting their ufe. In confequence of this, 
medicines of the purgative kind are fre- 
cuently neceflary. Thefe, however, agree 
often very indifferently with many weak fto- 
machs and bowels, fuch as make many of 
the cafes that feek relief from thefe waters, 
~ Could a medicine be found out, that would 
obviate this inconvenience of them, it would 
probably be of great fervice in extending 
their ufe. It does not feem improbable, 
that fixed alkaline falts, added to the Bath 
waters, might fupply our wants of this 
Kind. The qualities of the true hepar fulph. 
in keeping the body mildly open, without 
irritating the bowels, are well known, and 
théir application feems well adapted to the 
removal of this troublefome confequence, 
fo frequently attending the drinking of the 
waters, 


L re) I . 
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If ufed occafionally in fmall quantities 
with them, it would probably act as a 
mild eccoprotic, without any neceffity of 
‘confinement, or reftraint of moderate exer- 
cife, both of which are fo prejudicial to 
the generality of thofe cafes, recommended 
to thefe waters for their cure. An addition 
of this kind likewife promifes to be of fer- 
vice on another account, 


Among the many complaints that find 
benefit from thefe waters, thofe of the 
bilious kind have not the leaft fhare. 


It is obferved of thefe diforders, that 
when the fecretion by the kidneys is en- 
creafed on drinking the waters, it is a fa- 
vourable fymptom, and in general prog- 
nofticates, that the patient will receive bene- 
fit by them*. It frequently, however, 
happens, that they do not take this direc- 
tion, and in fuch cafes, unlefs they run off 


* The fame may be faid of leprous, and other 
cutaneous diforders, in which the ufe of thefe waters 
is advifed, as diuretic medicines are found in all of 
them of the greateft fervice. 

by 
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by ftool, or a plentiful diaphorefis, they 
remain a long time as a dead weight on 
the {tomach, impair and pall the appe- 
tite, and fometimes aggravate the very dif- 
orders they were intended to relieve. A 
fubftance, therefore, which would encou- 
rage the determination of the waters to 
pafs off by the urinary fecretions, and at 
the fame time keep the bedy mildly open, 
muft needs be a valuable acquifition. We 
are inclined to think the fixed alkali 
might be of fervice in both thefe inten- 
tions, and humbly recommend the trial of 
it to the Faculty, as conducive to fucha 
purpofe. Perhaps it might be moft pro- 
per to make ufe of it with this intention 
in its cauftic ftate; but this will be beft de- 
termined by experience. 


We mentioned in. our Ex- 
periments, that the acids feem- 
ed to have no perceptible effect in altering 
the qualities of the Bath waters, In all 
cafes, therefore, where acids are proper, we 
do not find any thing in the compofition of 
the waters. that. forbids their ufe. When 

i mixed 


Acids. 
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‘mixed with them, in form of an elixir, or 
dulcified {pirit, a very grateful compound 
4s produced, and this circumftance may be 
of fervice in reconciling the waters to the 
tafte of many, to whom, in their native 
jorm, they were very difouftful. On trial, 
the dulcified fpirit of nitre feemed to form 
the moft agreeable compound of any of 
tne acid preparations with the waters. 
PoMibly, likewife, thefe may be of ufe in 
-encouraging the determination of the wa- 


ters to pafs off by the kidneys. 


As thefe organs, however, are differently 
affected in different people, by feveral fub- 
ftances, where this fecretion is neceflary to 
be encouraged, it may be of fervice ta 
make trial of acids and alkalies both in 
their turns, and, perhaps, even neutral 
falts, and to fix on fuch as we find moft 
efficacious to fulfil fuch intention. Its 
probable, likewife, that in many cafes where 
the waters are found too heating, an addi- 
‘tion of this kind would moderate this 
cffe@ of them, and enable the patient to 
take them in larger quantity, without ex- 

| pofing 


~ 
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pofing himfelf, to any inconvenience from 
that. circumftance. 


Should the neutral falts be 
judged proper, they may any 
of them be taken with, or in the waters, 
without injuring their qualities in the leaft, 
the volatile vitriolic acid being weaker in 
its attraction to alkalies than any of the 
other acids, therefore no decompofition of 
the falt could happen. [In fome cales, 
where any inconvenience happens from the 
heating qualities of the waters, an addition 
of beac of the more cooling ones of this 
kind, fuch as nitre, and robeenitraed tartar, 
might be of fervice in obviating thefe ef- 
fe&ts of them. The coftivenefs, likewife, 
before mentioned to be a common confe- 
quence of thefe waters, might be thus re- 
lieved, and their diuretic effects encouraged 
by thefe means. A judicious Phyfican 
will foon difcern whether thefe, or the 
fimple falts, as acids and alkalines, are 
moft. effectual in the feveral circum- 
{tances. . 


Neutral falts. 


Li 4 Earths 
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Abjarbent Earths of this kind, in their 
CBILIIS« ; 

mild ftate, feem to produce 
little change on the qualities of the Bath 
waters, On being mixed withthem. They 
may, indeed, perhaps, detain the volatile 
vitriolic aeid, and haften the precipitation 
af the ferrngineous particles, on which laft 
account thefe fubftances muft be always 
improper, where any dependence is laid on 
that part of the impregnation, If any ad- 
dition of that kind fhould, however, be 
thought neceflary, we would advife the ufe 
of magnefia rather than any abforbents of 
the calcareous kind, on account of its lax- 
ative qualities; whereas the calcareous 
ones rather tend to promote a coftive habit, 
which is already but too frequent an at- 
tendant on thofe who ufe the Bath waters, 
Ir is poffible that the opening effects of 
magnefia might be increafed, on its being 
mixed with the Bath water, as it might, in 
part, by its attraction of the volatile vitri- 
olic acid contained in the water, be con- 
verted into a purgative earthy falt. We 
can {carce, however, think, that the quantity 


formed 
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formed in this manner could produce any 
great effect. As magnefia, however, by 
itfelf, poffeffes, in many habits, the qua- 
lity of keeping the body mildly open, an 
addition of this kind might be often of 
fervice to be ufed with this intention, which 
it might, in many habits, anfwer as well, 
er better than alkalines or neutral falts.. 
efpecially in thofe where acids abound in. 
the firft paflages. It feems not improba- 
ble, that, when we defire to encreafe the 
tendency of the: waters to go off by the 
urinary fecretions, that alkalines, or neutral 
falts; would be preferable to magnefia; 
_ but where keeping the body mildly open, 
and obviating acidities were the points aimed 
at, magnefia might be more efficacious, 


Calcareous earths, in their cauftic ftate,. 
feem very improper additions, on many ac- 
counts, to the Bath waters. 


It appears by our Experi- 
ments, that a copious preci- 
pitation was generated in them when frefh,, 
on addition of lime water, which was un- 
doubtedly caufed by the lime in the lime 

ls water 


Lime water. 
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water attracting the mephitic air from the 
Bath water, and thus becoming mild, and 
of courfe precipitated. From. this we may 
judge, that in all cafes, where the mephi-. 
tic air may be of fervice, that lime water 
mutt be a very improper fubftance'to be 
joined to it, as it abforbs it inftanrly, and 
unites with it very ftrongly. Lime water 
added to the Bath water frefh, feems ‘to’ 
inypart no additional qualities to it, except 
a difagreeable empyreumatic> tafte; the 
‘calcareous earth being feparated in an info- 
lable form, and nothing remaining of it 
except the ungrateful flavour before-men- 
tioned. In all cafes, therefore, where lime 
water may be prefcribed to be taken witha 
courfe of the Bath waters, we would re- 
commend them to be taken with the 


ereatett poffible interval between each. 
t ae 


Ge ad tn: Vegetableattringents and bitter 
gents and fubftances, are often prefcribed 
Helin “to be taken with, and 4 frequently 
in the waters, as coinciding with eheir in- 
tention, and enabling the ftomach the bet- 
ter to retain them. What are the effects 


of 
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of thefe fubftances in general, united with 
the Bath waters, confidered asa compound, 
we muft own to be rather ambiguous. 


The vegetable aftringents, we know, pre- 


cipitate ‘all the folutions of iron from their 
. acid menftrua, which is the caufe of that 
blackifh or purple colour, produced on 
fuch addition. This would feem to forbid 
their ufe with any water, where the chaly- 
beate impregnation was depended on for 
any good effect. 


This argument, neverthelefs, however {pe- 
cious, does not feem to be well founded, as the 
iron, although feparated from its menftruum, 
is not precipitated to the bottom, but remains 
diffufed through the body of the furround- 
ing fluid; (as we fee in ink) and might 
thus be received into the body along with 
the water. It is obfervable, thar iron thus 
precipitated is very eafily rediffolved by all 
the acids *, even the vegetable, as we fee 
by the eafe with which {pots of ink are 


Se ae 


* Calces of iron, that precipitate fpontaneonfly — 
from chalybeate waters, are not fo eafily rediffolved, 
as thofe formed in this manner. 


L 6 taken 
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taken out of linen, &c. by juice of lemons; 
er vinegar. It is probable, therefore, that 
the acid of the ftomach would foon recon- 
vert the iron into a faline ftate, and put it 
into a capacity of exerting its effects. 


Some objections, however, remain a- 
pint the ufe of thefe fubftances with the 
ftronger chalybeates. The black colour,. 
which they ftrike, is by no means to be 
chofen for a medicine, where it can be a- 
voided,. as it renders-it very unfightly, and’ 
difguftful to weak ftomachs; and, what 
is (till more to be regarded, the tafte of the 
chalybeate is by no means improved by 
fuch addition, becoming more naufeoufly: 
ftyptic,. as we may fee by the difference of 
the tafte of ink,. from a fimple folution of 
ereen vitriol in- water. This: objection, 
however, does not hold againft their ufe 
(if deemed proper) with waters fo. flightly 
chalybeate as thofe ef Bath. The tafte of 
thefe is not very obvioufly injured by a 
fall addition of this kind, and the colour 
being only changed to a light purple is not 
difagreeable.. This objection, however, al- 

though: 
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though true in its full extent, affects only 


the fimple aftringents, or fuch bitters as 
are combined with them. 


Mott of the woods, barks, fibrous. roots, 
ftalks, and rinds of fruits, fome leaves, 
and the cortical part of feeds, poffefs fome 
degree of aftringency ; whilft, on the other 
hand, the pulps of ripe fruits, imple gums, 
efiential and expreffed oils, balfams, gum- 
refins, and bulbous roots, are nearly di- 
vefted of it. It is probable, therefore, that 

all the fubftances of the latter kind might 
be taken without the leaft alteration of thee 
qualities of the Bath water; and if the- 
_ Phyfician fhould deem any of the former 
to be proper, a few drops of the elixir of 
vitriel, no incongrous addition, would re. 
ftore the tranfparency, and improve the 
tafte of the waters. 


Few of thefe, we believe, Metallic pres. 
are often prefcribed to be ta- 2” 
ken at the fame time with a courfe of the 
Bath waters. Neverthelefs, as we have 
before mentioned fome of the chalybeate 
kind as likely, in fome circumftances, to. 


prove 
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prove ufeful additions to them, and as cafes 
may occur, efpecially in diforders of the 
cutaneous kind, wherein the ufe of fome of 
the antimonial, or mercurial preparations, — 
may be advifeable, it may not be entirely 
ufelefs to confider, what would probably 
be the confequence of their admixture with 
the Bath waters. 


: jas In treating of this metal in 

; a former part of our Work, 
it was. remarked, that the Bath. waters,. 
poured on filings of iron, *diffolved them 
plentifully. It fhould feem, then, no im- 
proper method of adminiftring this fub- 
ftance, to ufe it in this form, when we de- 
fire to add ftrength to the chalybeate im- 
pregnation. Were it thus taken immedi- 
ately before drinking them, the folution 
of the metal might be - performed in the 
{tomach, and we might then rely, with 
more certainty, on the effects of the chaly- 
beate. By this means, likewife, we might 
depend on the nature of the additional 
chalybeate impregnation being the fame 


* See Lucas on the Bath waters. 
| with 
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with that originally contained in the wa- 
ters, whith we could not do if the foluti- 
ons of iron, in other menftrua, were ufed 
for that purpofe. : 


Perhaps it might here be. objected, Hes 
according to the “principles we had before 
Jaid down, concerning the neceffity of an 
intercourfe with the air, in order to the fo- 
lution of this metal, no effects could be ex- 
pected from it in this mode of exhibition ; 
fince this metal, as well as many other fub-’ 
_ ftances, is only active in a ftate of folution, 
which could not be expected in thefe cir- 
- Gumftances, where all commerce with the 
air muft neceffarily be excluded. To this, 
however, it may be replied, that iron is 
very manifeftly proved to be diflolved in 
the ftomach, by the effects confequent on 
taking it in this form, which are produced 
by its being there reduced to a faline ftate. 
Now the volatile vitriolic acid, efpecially 
when dilute, is a more powerful folvent of 
iron than the acid of the flomach, which 
in gis and qualities approaches nearly 


to the vegetable. — 
Another 
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Another reafon, however, may, with 
more plaufibility be urged againft this 
form of achalybeate medicine. It is faid 
of iron, given in fubftance, that its effects 
are very uncertain, owing to its folution 
depending on the quantity of acid pre- 
fent in the ftomach, which, as that 1s more 
or lefs, occafions a larger or fmaller propor- 
tion of the iron to be diffolved, and renders: 
the dependence we fhould have on it, as a 
medicine, precarious, fince its activity muft 
be owing to a circumftance, concerning’ 
which we are not able to judge with fufi- - 
cient certainty. Although this reafon car-- 
ries fome weight with it, we cannot admit 
it to conclude fatisfactorily againft this 
form of adminiftring this fubftance, either 
confidered as a medicine by itfelf, or as 
added to increafe the chalybeate qualities of 
the Bath waters. Of thefe we lately ob- 
ferved their power of diffolving it, and we: 
may, moreover, add, that thofe to whom 
chalybeate medicines are, in general, of 
mott fervice, are fuch as have a fuperabun- 
dant acid predominant in their ftomachs,. 
and in thefe the chalybeate feldom fails of 

iC3: 
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its effect, when given in its metallic ftate, 
By this means, likewife, its effects might be 
proportioned by nature, in fome meafure, 
according to the exigency of the cafe; as 
thofe ftomachs which were moft difpofed 
to generate acid, which are generally the 
moft languid, and in greateft need of a fti- 
mulus, would diffolve it moft plentifully, 
and, of confequence, be moft ftrongly 
actedon. Confidered fimply as a medicine 
by itfelf, we are induced to think this 
form preferable to many of the compound 
preparations, at leaft in fome cafes, fince 
the metal thus acts as an abforbent of the 
acidity, which would not have been the 
cafe, had it been given previoufly united 
with an acid, as its effe&ts would then have 
_ been fimply aftringent and ftimulant. We 
mentioned before, that the mephitic air 
was probably a fource of fome of the good 
qualities of the Bath Waters. It is “pot- 
“ fible, then, that fome advantage may oc- 
cur in this mode of exhibition, from the 
generation of that fubftance in the ftomach 
during the diffolution of the iron, when it 
is always copioufly produced, It may not, 
3 there- 
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therefore, be, on the whole, unreafonable 
to fuppofe, that in thofe cafes where cha- 
lybeates are preper, in which we are tole- 
rably certain of the prefence of an acid in 
the ftomach, that this form may be pre- 
ferable ; but where that is doubtful, as. in 
many fcorbutic and cutaneous complaints, 
that it would be more eligible to ufe it 
previoufly. combined with an acid, as in 
fome of the compound preparations. 


As to the compound preparations of 
this metal, that moft commonly ufed, 
viz. the fal martis, might probably be 
employed with advantage for that purpofe, 
as being fufficiently concentrated, tolerably 
certain in its effects, capable of being re- 
duced to a ftandard, and not liable to be 
decompofed by any fubftance contained in 
the Bath waters. The fame may be faid 
of the folution of iron in the muriatic and 
vegetable acids as in the cafe of the tinct. 
mart. cum fp. falis, and the mars folubilis 
feu chalybs tartarizatus. Perhaps, how- 
ever, the fal martis may be thought pre- 
ferable to any of thefe, as being lefs liable 

to 
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to uncertainty in point of faturation, fince 
we have it in a cryftallized form. One 
inconvenience, however, it is liable to, 
. which is, that when ufed in a liquid form, 
| as diffolved in water, the iron is apt to 
feparate on ftanding, which renders the 
dofe uncertain. ‘The tinct. mart. cum fp. 
falis is not liable to this inconvenience, and 
on that account would be more eligible. - 
_As to the preparations of iron with an 
alkali, and with a neutral falt, as in the 
mars folub, alcalizatus, and the flores mar- 
tiales, their ufe would be lefs advifable, as 
being more liable to decompofition. 


We find, by our Experiments, that on 
addition of an alkaline falt to the waters, 
a confiderable change was induced on their 
qualities. This would probably happen 
avyere the mars folub, alcaliz. ufed, the iron 
would be precipitated, and that too, pro- 
bably, in a form not eafy to be rediffolved. 
With regard to the flores martiales, in 
which the iron is united with fal ammoniac, 

we are inclined to think that their effect 
would not be fo certain, as the neutral falts 
| are 
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are at beft but incompleat folvents of iron, 
and would in that cafe only ferve to increafe 
the bulk, without imparting any valuable 


qualities to the medicine. On the whole, 


the pure filings per fe, a fol. of fal. mart.” 


In water, or the tinct. mart. in fp. falis, 
feem preferable to any of the other prepa- 
rations to be ufed, in order to increafe the 
chalybeate qualities of the Bath waters. 


How the effects of this me- 
talon the human body would 
be altered by an admixture with the Bath 
waters, is a queftion not eafy to deter- 
mine, and can only be known by a long 
attention to the confequences produced by 
it in thefe circumftances, under all its feve- 
ral forms. We will venture, however, to. 
make a few obfervations on this fubject, 


Antimony. 


(which we offer only as hints) deduced . 


from chemiftry, and we own are not fo 


perfect as we could wifh, as the chemical: 


hiftory of antimony is very incomplete. 


This fubftance, in its crude ftate, would: 


probably nct be affected by admixture with 


the Bath waters. Alkaline falts, indeed, and. 
even: 
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even calcareous earths, in their cauftic ftate, 
as lime water, act upon it by forming a hepar 
fulph. with the fulphur contained in it, by 
which its activity is increafed. Whether 
this is done by the alk. or lime, forming 
with the fulphur a compound capable of 
diffolving the antimony, or by abftracting 
part of the fulphur, which rendered it 
inert, is a curious queftion. Did thefe 
waters contain an alkaline falt uncombined 
with any other fubftance, or a calcareous 
earth feparate in its cauftic ftate, they might 
then affect the qualities of the crude anti- 
mony ; but as here the calcareous earth is 
already faturated with fulphur, no fuch 
change of them would probably occur. 
The vitriolic acid likewife, which we men- 
tioned before, as containedin the waters, does 
not affect antimony combined with fulphur. 

As to antimony, in form of regulus or 
glafs, thefe are very feldom ufed per /@ in 
a folid form, except in the cafe of the vi- 
trum antimonii ceratum, which would be 
probably not acted on by the Bath waters, 
as the antimony would be protected by its 


union with the wax. : 
| As 
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As to the compound preparations of this 
metal, the faline combinations of it with the 
*vitriolic and +nitrous acids are nearly inert, 
and that with the muriatic too ftimulant for 
internalufe. The folutions of it, therefore, 
in the vegetable acid, are moft commonly. 
ufed, as the tartarum emeticum, and vinum, 
antimoniale. How thefe would be affected 
by the Bath water would be a curious 
medical, as well as chemical queftion. The. 
hep. fulph. cum calce viva, as we before. 
obferved, is not decompofed by any of the, 
acids fingly, but when thefe are combined 
with a metal, as in this cafe a double 
elective attraction [ might take place, as 
in the following fcheme: 


“* Antimonium vitriolatum. WerLHorr. 


+ Bezoardium minerale. Bez. Joviale, 

- From this character of the combination of anti- 
mony with the vitriolic acid, we may conclude, that 
if any portion of the reguline, or other preparations. 
of antimony be diffolved, or corroded by the vitriolic 
acid in the waters, its activity would, by that means, 
be rather diminifhed than increafed. 


{ Dr. Lucas does not feem to have thoroughly un. 
derftood the nature of double elective attraétions,, 
when, from a notion of the ftrong attraction fubfitt- 
ing between the fixed alkali and the vitriolic acid, . 

he 
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Sulphur. Veg. acid, 

ae fis | i 

Sulp. ; \ fartar 

Cc. cal-4 r emetic. 

ce viv. | Quick- Reguli of | 
(lime. | ant. B 


If this fhould happen, we might be dif- 
appointed in our expectations from the an- 


he afferted this falt could not be decompofed by any 
other means than by adding the phlogifton. Vitrio- 
late tart. may be decompofed by a folution of calca- 
reous earths, or metals, in any of the other acids, as 
in the following fchemes. 


f{ Calcareous 4 Vitr. acid. 7) 
earth. | 
| Tartar 
4 S vitrio- 
Nitrous, 
vegetable, 
or muriatic Veg. alk, falt. 
Lacids. J 
(Nitrous acid. Vitriolic acid. } 
| | Tartar 
< \vitrio- 
y late. 
backs, filver, | 
| lead, or cop: ’ Vegetable Hid 


3 per. 


timony, 
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timony, as it would be rendered nearly 
inert. Whether thefe preparations would 
be affected by the vitriolic acid in the wa- -. 
ter, affords room for doubt; we rather 
think not, as the vitriolic acid is in its vo- 
latile ftate, in which, its attraction to an- 
timony feems inferior to the vegetable 
acid. As to thecombinations.of antimony 
with hep. fulph. as. in the fulph. auratum 
antimonii precipitat. it does not feem pro- 
bable that their qualities would be altered 
by admixture with the Bath water. 


The affinity between mer- 
cury and the vitriolic, feems 
more ftrong than between it and any of the 
other acids. Thus we fee a yellow preci- 
tate always formed on admixture of a fo- | 
lution of mercury in the nitrous acid, or of 
corrofive fublimate, with any water con- 
taining the vitriolic acid. This happens, 
in fome degree, with the Bath waters, 
which inclines us to believe that there is a 
portion of the vitriolic acid contained in it 
(in its feparate ftate,) exclufive of that 

, which 


Mercury. 
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which holds the iron difolved*. It migut 
be here objected, that we have before re- 
prefented the volatile vitriolic acid as lefs 
{trong in its attraction to other fubftances, 
than any of the other acids, and, confe- 
quently, could not decompofe any fub- 
ftance, of whofe compofition they made a 
part; and this feems true with refpect to 
alkaline falts, and, perhaps, fome other 
fubftances, but does not ho!d univerfally. 
The vitriolic acid is found to be changed 
from its fixed to its volatile, and from its 
volatile to its fixed ftate, by being united 
with feveral fubftances. By mere expo- 
fure to the air, the volatile acid becomes 
fixed, and, by its union with iron, and fe- 
veral other fubftances, the fixed feems, in 
fome degree at leaft, rendered volatile, 
It does not feem improbable, that the vola- 
tile acid may be rendered fixed by its union 
with mercury. Whether this be the cafe, 


* ‘This is rendered more likely by the blackifh or 
purple colour it firikes with folution of galls, being 
heightened by an addition of a little lime water, ora 
few drops of a folution of any alkaline falt, 


M or 


a 
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or that its attraction to that fubftance-be 
nearly as ftrong im its volatile, as its fixed 
form, we cannot determine with certainty. 
If this be true, many of the mercurial pre- 
parations, efpecially the more active ones, 
mutt be altered in their nature, on admix- 
ture with the Bath water, and changed into 
a merc. emetic flavus, or turpethum mine- 
rale, We are not able to difcover if any 
decompofition of the fulphureous impreg- 
nation of the water happens, which we 
might fuppofe poffible, in the fame manner 
as we before mentioned of antimony in 
like circumftances*. We are, however, 
snclined to believe this not to be the cafe, 
as the precipitation would then probably 
have been of adarker colour. Thele facts 
would lead us to think, that we could not 
depend, with any degree of certainty, on 
the effects of any preparation of mercury, 


v * ERE xAMP "Oui = 
(Merc Quick) 
Mere: | lime. | i 
u C. 0 s ° 
fub- 4 Muri- rc. cal- 
lim. + atica- LsSare 
L cid. Sulph.J ¥4 
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united with an acid, except its combination 
with the vitriolic, if taken im or atthe 
fame time with the Bath waters.. It would 
therefore feem advifeable to omit the ufe 
of the Bath waters, during the time of 
taking the mercurial preparations com- 
‘monty exhibited. Perhaps, however, if 
they were united with fome of the gum- 
refinous fubftances, as is fometimes practi- 
-fed, they might be defended from the ac-> 
tion of any of the fubftances contained in 
‘the Bath water, and their effects thus fe- 
cured, 


We beg leave, however, here to repeat 
again, what we formerly faid, that we offer 
thefe things only as conjectures, that, we 
think, bear fome appearance of probability. 


As the compound formed 
by admixture of milk with the 
Bath waters, is frequently prefcribed to be 
taken in the way of medicine, it will not be 
entirely ufelefs, to confider what may be 
the chemical effects. of fuch a combina- 
HON. 


Milk. 


M 2 The 
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The Bath water, in. the proportion, of 
equal quantities, produces with milk, heated 
to the boiling point, a feparation of its 
parts, the cheefy, part dividing, from-the | 
{erous, in form ‘of a loofely cohering curd. 
in thefe proportions, however, the fepara- 
tion 1s by no means perfect ;..but. .when 
made with two parts of Bath water.to.one 
of milk, the curd is then feparated nearly 
completely. The whey, thus made, has 
little peculiarity of tafte, and, indeed, in 
moft of its qualities, by what we can learn, 
differs little from coramon. whey, made 
with ‘an acid fubfance, and diluted with 
water. By the time and apparatus necef- 
fary for the making it, the aérial impreg- 
hation is entirely difipated, and it is not 
improbable that the fulphureoys. one. may 
be decompofed by fuch. addition, as. the 
whey, thus made, poficifes very little,, if 
any, of the peculiar tafte which the Bath 
water acquires on ftanding. On the whole, 
this compofition, however {pecious, appears 
to us to be a very. incongruous one, for 
the reafons ‘above mentioned ; and. the 
common pretence alledged in defence of it, 

that 
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hat of reconciling the ftomachs and palates 
of many to the Bach Water, who would.act, 
elfe, be able to bear it, feems by no means 
fufficient to juftify its ule. Moft of thole 
who come to Bath for ftomach complaints; 
receive the greateft benefit from that)part 
of the impregnation, which, by this means, 
is entirely diMpated, not to menuen thet 
the bulk of the dofe is thus increafed one 


ftances, therefore, if the Bath waters igive 
difpuft, or are with difficulty retained:en 
the ftomach, it would be more adwvifeable 
to reconcile their ufe by fome grateful ator 
matic addition, and by leflening the Coics 
of it, than by ufing it when its qualities are 
impaired, and its bulk confiderably aug- 
mented: If whey, however, be deemed 
a neceffary addition, we would advife a pro- 
portionable quantity of frefh whey al- 
ready made, to be added to the water freth 
‘drawn, and to be immediately drank, by 
which means the qualities of the waters 
will be little injured. We are, indeed, of 
opinion ourfelves, that whey drank at the 

M 3 fame 
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fame time with a courfe of the waters, 
efpecially in the {pring feafon, might often, 
in many complaints, efpecially thofe ufu- 
ally called feorbutic, be a very proper pre- 
{cript, as contributing to obviate the coftive 
habit, and heating effects, which thefe wa- 
ters fo frequently occafion. We cannot, 
however, fee any neceffity for mixing it 
with the waters, as its good effects would 
be equally powerful if taken at fome inter- 
val. Onthe whole, we are inclined to’be- - 
jieve, that this remarkable effect of othe 
water on milk, has contributed’ much to 
recommend the product of fuch a combi- 
nation asa medicine, as impofing, by a 
kind of juggler’s contrivance, on the un- 
derftandings of many, and perfuading 
them to believe, that fo remarkable a pro- — 
duction muft have fome very uncommon 
virtues. To fum up all; this prepara- 
tion feems incongruous to the general in- 
tentions wherewith the Bath water. is pre- 
fcribed, and not qualified to anfwer any 
purpofe which might not as effectually. be 
done by other means, 

We 
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We-now. come to the third. 6 gps 
and. laft queftion which we Melba 
propofe to confider, which is, seater Cet) ac~ 
Whether an artificial Bath wa- giiiced 
ter be practicable to be made what pre- 
patation approaches nearelt to it? and to 
what, parpofes it may be applicable in me- 
dicine 2. In order to. determine this quef- 
tion, properly, it will be neceflary to con- 
fider it feparately under its feveral heads, as 
here divided. 

As to the firft of thefe, viz. Whether an. 
artificial Bath water be practicable? from 
a review of its contents, we might be, at 
firft fight, tempted to pronounce this to’ be 
far froma difficult operation. As to thofe 
parts of its impregnation which feem moft 
efficacious, viz. the fulphureous, the cha~ 
lybeate, and the aérial one, the firft of thefe 
has been proved, by our Experiments, to 
be very eafily performed ; and the two lat- 
ter, according to the experiment before 
cited from Dr. Lewis, mentioned in Neu- 
man’s Chemiftry*, appear to be equally fo, 
ie ce a RST TES 

* Page 176. 
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By forming, therefore, a combination of 
fulphur with water, by means of quick 
lime, and adding this compound (previ- 
oufly filtred) toa portion of green vitriol 
and quick lime, (which laft equally. de- 
compofes the vitriol, as well as the alka 
line he recommends,) in the manner he 
mentions, we might expect to fee formed a 
water pofiefied of fulphureous, chalybeate, 
and aérial impregnations, in the fame man- 
ber-with the Bath waters; capable of -be- 
ing made to any degree of ftrength, and 
wanting nothing material except the heat, 
which might eafily, by immerfing bottles 

of it ia boiling water, be imparted to it. 
Notwithftanding, however, the fpeciouf- 
nefs of ‘this reafoning, we are inclined to 
believe, that a compound thus formed, 
though it might be applicable to fome 
ufeful purpofes, and in many cafes, per- 
haps, worth the trial, when the frefh Bath 
water cannot be procured, would prove’ 
much inferior, on many accounts, to the 
Bath waters themfelves. _ Artificial prepa- 
rations of this kind muft Jabour under 
feyeral difadvantages., Firft, The propor- 
tions 


~ 
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tions of the feveral ingredients of which_ 
the Bath water is compofed, feem very 
happily adjufted to form a compound 
almoft univerfally agreeable to the fto- 
machs and palates of mankind, and, pro- 
bably, on this, no {mall fhare of their me- 
dicinal efficacy depends. 


Thefe proportions are unknown to uS,. 
and, indeed, almoft impoffible to be either’ 
edi iad in the original, or. exactly ad-- 


jufted in any artificial imitation of (nen 


According, however, to the method by 
which we might expect to: imitate them, 
the chalybeate impregnation muit be vaftly 
ftronger in proportion to the other parts 
of its compofition, than in the Bath wa- 
ters themfelves, in order to practice an 
equal quantity’ of mephitic air. This. 
would render the tafte dilagreeably aftrin- 
gent, and in all probability difguftful to 
weak ftomachs, which can ill beara {trong 
chalybeate, 


~~ 


On fuppofition, however, that the aerial 


imprepnation might be mechanically per- 


formed, which, it is faid, may now. be 
a, ale done, 
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done,. and that then we might add the 
chalybeate impregnation in what propor- 
tion we thought proper, another difficulty, 


however, ftill remains. Calcareous earths 


poflefs the quality of rendering fulphur 
mifcible with water, only in their cauftic 
{tate, or when deprived of their fixed air. 
The only method we have of performing 
this applicable to practice, is by calcina- 
tion. This, however, whether from any 
remains of fome inflammable * fubftance 
united with the earth, or from fome other 
caufe, is not yet determined, never fails of 
imparting a ftrong empyreumatic tafte to 
the water with which it is mixed. 


A great chemift, however, is of opi- 
nion, that this is not the only method by 
which calcareous earths may be deprived 
‘of their air, and rendered mifcible with 
water; fince we find it in large quantities 


perenne EOL A AA CCAD EAE ALLL LI AAACN 


* This feems not unlikely, as the lime made from: 
fhells, which we might fuppofe to have fome animal 
inflammable fubftances adhering to them, 1s found 
to impart a ftronger empyreumatic tafte to water, 
than the lime made from ftones.. 

diffolved: 
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_ difflved in many fprings, which poffefs 
none of the empyreumatic tafte, fo diftin- 
guifhable in lime water. How this may 
be performed has hitherto eluded our 
fearch, and may, poffibly, continue to be 
reckoned among thofe wonderful phoeno- 
mena of Nature, for which we are not 
_ able to account by any vifible means. ‘The 
~ chemifts, however, are of opinion, that 
this may be performed by feveral methods 5. 
and to the difference of manner in which 
the earth is deprived of its air, they attribute 
the different taftes which thefe waters are 
obferved to poffefs. 


That there is a juft foundation for thefe 
fuppofitions, appears from the Bath wa- 
ters, which, although they contain mani- 
feftly a calcareous earth in a cauftic ftate, 
united with the fulphur, have nothing of 
the empyreumatic tafte of the compound, 
which, in other. refpects, refembles it. 
Many of the petrifying waters, likewile, 
which contain calcareous earth in large 
quantity, which they foon depofit when 
expofed to the air, in the fame manner 

M 6 with 
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with lime, water, are wholly, divefted yof 
the empyreumatic flavour belonging )te, 
that fubftance. | 
Thefe reafons, in our opinion, weigh 
very ftrongly againft the probability of en- 
tire fuccefs from an attempt of this kinds 
Neverthelefs fuch trials may not be with- 
out their ufe, ae 


The Bath waters, as was before ob- ~ 
ferved, lofe many of their valuable pro- 
perties on ftanding ; could any preparation, 
therefore, be invented, which might’ in 
any ways refemble them in their effects, 
fome deficiency, in point of agreeablenefs, 
might be complied with. It is not impof- 
fible, that, by repeated trials, the propor- 
tion of the ingredients might be fo ad- 
jufted, as to form a compound not very 
difagreeable to the tafte. If this could be 
effectually performed, it might be of great 
fervice to many, whofe ftate of health, or 
circumftances in life, do not allow them to 
take fo long a journey, as this place mutt 
neceffarily be from many .parts of the 
kingdom. How it may be beft done we 
fhall next confider. We 


Preparation refembling BaTH WATER. 253 

‘Wenow come tothe fecond divifionofour. 
queftion, which is, What pre- jz, prepa- 
paration approaches neareit to fo nee 
* the Bath water in tafte and ¢ +0 Bath - 
qualities ? For the reafons a- “#7 Oe 
bove given, we muft not expect any very 
exact imitation of them, efpecially in the 
firft of thefe articles, but the preparation, 
which feemed on the whole moft to re- 
femble them, was as follows : 


Let 3ij. of wafhed flowers of fulphur be 
ground with 3{s. of quick lime; during 
the trituration, add gradually i ij. of pure 
rain, or diftilled water; ftrain it off. Take 
_ then a ftrong glafs, or ftone bottle, of a 
quart contents, put into it 3{fs. of green 
vitriol, and 3ij. of quick lime*, (freth 
burnt;) pour onitthe Foreneontinars| liquor, 
and. cork it clofe up immediately. This 
preparation will keep, clofe corked, three 


* Lime made from lime ftone is preferable to that 
made from fhells, as the latter is obferved to give 
more of an empyreumatic tafte. As, however, they 
both poffefs it in fome degree, it feems.to give fome 
foundation for the fuppofition, that all lime ftone 
were originally formed from the exuvie of animals. 
. or 
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or four days, without any remarkable {e- 
paration of its parts. | 


When wanted for ufe, 3ij. of it may be 
added to %vj. of common rain, or diftilled 
water previoufly heated rather above the 
degree of the Bath water, and drank im- 
mediately. , 


This compofition, thus diluted and 
heated, refembles, in fome meafure, the 
Bath water, though we own it to be very 
deficient in point of agreeablenefs of tafte. 
The proportion of the ingredients that 
form this compofition to one another, and 
to the fluid with which they are united, is 
not eafy to be afcertained, as we know not 
in what quantity the hep. fulph. c. calce 
viva is mifcible with water, and as to the: 
fixed air, that is {till lefs determinate. The: 


proportion of the iron, however, in 3vii. 


of the preparation, is fomething lefs than 
two grains of the green vitriol, to Zviij. 
of the Auid, and as each grain of this ts 
fuppofed to contain one-third of a grain 
only of iron, 3Zvil. of this mixture con- 
tains two-thirds of a grain of iron, which,, 

though: 
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though no great quantity, is yet vaftly 
ftronger than the Bath waters, which,/al- 
though their tafte is evidently chalybeate, 
do not contain above one thirty-feventh of 
a grain.in 4xvj. of the water. The pro- 
portion, therefore, between the artificial 
preparation, and the native Bath waters, 
as to ftrength of chalybeate, is nearly as 
forty-nine and a half, to one, omitting 
fractions, which is a very great difpropor- 
tion. 


_ We now come to the laft | 
: Bais He To what pur= 
and moft important divifion po the artif- 
; ° ° aoe L j 
of the queftion, viz. To what “4 241? wa- 
rat. ter may be ape 
purpofe the artificial compo- phcatle ia mex 

ne ! . dicine. 

fiction we lately mentioned may 

be applicable in medicine? It would much 
exceed the limits of a work of this kind, 
and, moreover, require a great degree of 
practical experience in the effects produced 
by it, which we do not pretend do, in or- 
der to determine this queftion fully. For 
_thefe reafons, we fhall not enter into parti- 
cular circumftances, but only give a few 
general hints, drawn from analogy, chiefly 
relative 
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relative to thofe kinds of diforders in which 
it is likely to be of fervice, or got, in fup-. 
plying the place of the Bath waters. | 
As no fair trial has been yet made of it 
in practice, our reafoning on its effects can 
be only theoretical: As we have, however, 
ereat reafon to believe, that it refembles 
the Bath water in moft of the material ar-~ 
ticles in its compofition, it will fcarce be 
thought unreafonable, if we attribute fome 
degree, at leaft, of the fame effects to it. 
As we do not, however, pretend 'to alledge 
that it poffefles the qualities of the Bath 
water entire, it will properly come under 
our confideration, to enquire how far this 
variation may influence its effects. 


The principal differences between the 
artificial preparation, and the native Bath 
water, feem to be, that in the firft, the 
tafte (for the reafons before mentioned) is 
lefs agreeable, and the chalybeate im-_ 
pregnation ftronger. As to the propor-, 
tion of fixt air, which they refpectively® 
contain, it is not eafy to determine; there - 
is, however, fufficient proof, thatit enters 

INtO | 
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into the compofition of each in large’ 
quantity : Phe Bath water, indeed, con- 
tains befides a portion of felenites, and a 
fmall quantity of common falt, neither. 
of which form any part of the compofi-: 
tionof.our imitation of it. If it fhould be 
thought proper to make the refemblance 
more exatt, afew grains of each of thé 
laft-mentioned fubftances may eafily be 
added. From the inactivity of the former, 
and fmall proportion’ of * both thefe in- 
_gredients, we cannot, however, think fach 
a nicety at all requifite, or that the Bath 
waters themfelves would be in the leaft 
- injured te their medical virtues, fhould 
they be deprived of thefe parts of their 
impregnation, Although we cannot think 

s difference of any great CONQUER Re 


oesieaeatnentiinmon 


* In the table of contents of the Bath waters, it 
was there faid, that it contained felenites in large 
quantity. This, however, is only to be aneeyaae 
of its proportion of faturation, in comparifon with 
other faline bodies, it being fearcely perceptibly 
foluble. The real qauantity contained in them is 
extremely {mall, in proportion to their refpective 
bulks. 

yet 
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yet the firft we mentioned, viz..that)of 
tafte, is a very material one, and which 
muft greatly enhance the value of, the 
Bath waters, above every imitation of 
them that is deficient in this article. 


This circumftance would ‘prevent its 
coming into ufe among a confiderable part 
of the cafes recommended to thefe waters 
for relief. Great numbers of thefe confift 
of fuch as have injured their health by 
too free a courfe of life: Of thefe, the 
ftomachs in general are very delicate and 
tender, and fuch as, being accuftomed to 
great indulgence, we can fcarce expect can 
be brought to fubmit to make a proper 
trial of a remedy, whofe good effects 
mutt of neceffity be flow, and often not 
fufficiently evident to compenfate for the 
difagreeable circumftance of taking a me- 
dicine of an ungrateful flavour, whofe 
dofe muft be large, frequently repeated, 
and continued for a Jength of time, before 
any confiderable benefit can be. expected 
from it. Of thefe we could have little fe- 
curity in their perfifting in the ufe “s iy 

a fuf- 
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a fufficient time to make a proper trial of 
its effects’; and even if any fhould have 
fufficient refolution to attempt it, it 1s pro- 
bable thar the difguft ic might occafion, 
would either prevent its being retained on 
the ftomach, or fo influence its effects, as 
to difappoint our hopes. It is a common 
obfervation of medicines that are given 
with the intent of ftrengthening the fto- 
mach, and powers of digeftion, that, un- 
lefs they can be made tolerable to the tafte, 
little good is to be expected from them, 


The chalybeate impregnation likewife, 
_ though in general well adapted to the cure 
of thefe complaints, wouldhere, probably, 
on feveral accounts, be too ftrong to be 
ventured on, at firft efpecially, as being 
then fo apt to give difguft to weak fto- 
_amachs, and as the irritation oceafloned by 
jt might prove too violent a fhock in 
many of the cafes recommended to thefe 
“waters, which are often themfelves, when 
frefh drawn, too heating, and would, 
probably, be much more fo did they con- 
tain fo large a proportion of the chaly- 

| beate 
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beate as is neceflary to form the artificial 
one.. Some degree of ftimulus is generally 
of great fervice, but an excefs in this point, 
efpecially in many female complaints, may 
be. of dangerous confequence. The firft 
of thefe reafons would feem likely to dif- 
appoiat our hopes, in all cafes where the” 
ftomach was, in any confiderable degree, 
primarily or fecondarily. the feat, of the’ 
complaint, as in many bilious and gouty 
cafes the nephritic colic, _indigeftions, 
retchings to vomit, €c. fuch as females 
are peculiarly liable to, and other weak- 
neffes of the alimentary canal, in all which 
the native Bath water is of great fervice. 
The large proportion of chalybeate, like- 
wife, in the artificial Bath water, would 
render a trial of it improper in all cafes 
where there was any degree of a feverifh . 
tendency, although on other accounts it 

might be likely to be of fervice, as. it 
would moft probably aggravate thefe 
complaints. This would forbid its. ufe 
in many rheumatic cafes of the acute 
kind, which often find great benefit from 


the Bath waters. | 
Not- 
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Notwithftanding, however, thefe difad- 
vantages, we are {till inclined to believe, 
that there may fome cafes occur wherein 
the aforementioned preparation may form 
an ufeful fubftitute to them. Many com- 
plaints in which the ftomach is little (at 
leaft obvioufly affected, fi'ch as leprofies, 
{crophulous diforders, fcorbutic-eruptions, 
_and, in general, cutaneous diforders un- 
attended with fever, feem particularly 
adapted to a trial of this kind. The ful- 
phureous and chalybeate impregnations 
feem here to be of great fervice, as 1s 
proved by analogy of the good efiects of 
thefe fubftances when given in the way of 
medicine in thefe diforders ; and it 1s not im- 
| probable to fuppefe, that, from thefe parts 
of their compofition, t the Bath waters have 
gained a great part of the reputation they.fo 
juftly merit in the cure of th hefe complaints. 


As, however, both the chalybeate and 
fulphureous impregnat! ions may be taken 
in fubftance. in mech larger proportion 
than can be contained in any quantity of 


‘the Bath waters that we can fuppofe to be 
taken 
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taken in a moderate fpace of time, 1t 
would, probably, be of great fervice 
could a method be invented of adapting 
che ftrength of the medicine to the circum- 


ftances of the patient, without increafing 
the bulk of the dofe. 


The artificial preparation above men- 
tioned, feems likely to fulfil this intention, 
as it may be diluted to any degree, in the 
manner above-mentioned, without the leaft 
injury to its qualities. Although we ex- 
cepted bilious cafes out of the number of 
thofe in which our artificial preparation 
was likely to be of fervice, we defire to be 
underftood to mean thofe only in which 
the ftomach is fo affected in confequence, as - 
to make it doubtful if it would be retained, | 
On the contrary, it feems likely to fuit 
many complaints of the liver kind, efpe- 
cially obftructions of that vifcus, (always. 
excepting thofe attended with any degree: 
of fever, in all which its ufe would be: 
highly improper,) efpecially as it is poffeffed | 
of a quality, the want of which fome-: 
times prevents the ufe of the Bath waters, 

that: 
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that of keeping the body mildly open) a 
circumftance of the utmof confequence in 
thefe complaints. From  obfervation of 
this quality, we fhould imagine it likely to 
be of fervice in many colicky diforders, 
particularly the Colica Piéfonum, for the 
cure.of which the Bath waters are fo re- 
markable. If it fhould be found efficaci- 
ous here, it would be a difcovery of great 
importance, as this difeafe is chiefly con- 
fined to the lower rank of people, artificers 
efpecially, whofe circumftances and em- 
ployment would not permit them to make 
ufe of the waters themfelves. Whether 
or no it would anfwer, we do not pretend 
to determine. Where, however, an op- 
portunity of ufing the Bath waters cannot 
be had, we fhould, from analogy of its con- 
tents, and efpecially from the laft-men- 

tioned effect of it, recommend a trial to be 


made. 


In cafes, likewife, where the aftringent 
‘Yand corroborant effects of the Bath water 
are required, as in many female weaknefles, 


barrennefs arifing from. this caufe, and 
: other 
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other complaints of this kind, we fhould 
think this preparation likely to be of fer- 
_ vice, as the pales impregnation, which 
is in thefe cafes of great efficacy, is much 
tronger than in the Bath waters themfelves, 
and may be increafed ar pleafure. ‘The ec- 
coprotic effeéts of the fulphureous impreg- 
nation likewife, fecm exceedingly well ad- 
apted to obviate the heating effects of the 
HA ate fae allow its ufe in larger 
quantity than otherwife it would be pru- 
dent to venture on. In chronic rheuma- 
tifms, likew: on yhere there is none, or but 
fmall degree of feverifh diathefis, this me- 
‘dicine ferns likely to fupply the place of 
the Bath waters with good fuccefs, as cha- 
lybeate waters are found, in many ftages 
of it, of remarkable Bieee , and the quality 
of this, lately mentioned, ‘which is con- 
‘trary to the generality of the native waters 
of this kind, would much encourage our 
expectations from it. The Bath waters 
have fometimes been found of great.ufe in 
calculous, nephritic complaints. - From 
analogy of its contents, and more efpecially 
from its poffeffing the la& mentioned qua- 
3 lity, 


Uje of the Artificial Batu Watea. 265 


lity, we fhould be inclined to think our 
imitation not unlikely, in fome meafure, to. 
fupply the want of it in thefe cafes. A- 
ftringents have, of late years, been found 
particularly ferviceable in this diforder, and 
this quality our artificial compofition por 
feffes ina high degree, which may be ftil 
farther Taney at the fame time that its 
heating effects are not fo remarkable, on 
account cf its laxative qualities. By this, 
however, we only mean, fuch cafes as have 
no marks of a confiderable calculus being 
already formed, and are not attended with 
any figns of fever, or inflammation of the 
part, as in both, or either of thefe cafes, the 
native Bath water, and our imitation of it, 
would be equally improper. In all cafes, 
likewife, where the ftomach is drawn into 
confent during the nephritic proxy{m, and 
retchings to vomit, naufea, &c. are the 
confequent fymptoms attending it, the ufe 
of our preparation would be by no means 
likely to fucceed, as it is at beft but difa- 
agreeable in tafte, and, at fuch a feafon, 
would probably ferve only to aggravate the 
N fymp- 
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fymptoms before mentioned, which we 
ought, by all means, to attempt'to alle- 
viate. | Moreover, as thefe -circumftances 
até generally attended with fome de- 
eree of fever, the ftimulus of the ftrong 
chalybeate would then be highly im- 
proper. 

The cafes that. feem beft fuited to | 
a trial of this kind, and indeed to the 
Bath waters themfelves, feem to be of 
thofe who are fubje& at times to flight 
gravelly complaints, yet without any 
reafon to think a calculus is really 
formed, If ufed in the intervals of thefe 
paroxyfms, it may be of fervice, acting 
as a gentle ftimulus to rhe organs of 
fecretion, and promoting the urinary as 
well as abdominal difcharges. By thefe . 
means the gravelly concretions might 
be either prevented, (as they feem fome-, 
times owing to too long a ftay of the 
urine in the body, as we fee thofe moft. . 
liable to it, who, from neceffity or any, 
other caufe, have been accuftomed to retain 

their 


A 
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their watera long time) or ar /leaftidjfo 
charged.as foon as formed: «In dit ae 
wherein the ftimulating: qualitiesoofe the 

Bath waters feem to be mot eficay 
cious, asin paralytic complaints, “it “Ig 
not eafy to determine how. far our artifit: 
cial’ preparation would be qualified to 
fupply their place. ° The fixed. air in. 
thefe cafes fees to be the mo effica- 
cious part of their compofitien, and it is: 
not certainly known what proportion 
of this ingredient the native Bath water 
and our preparation bear to one another. ~ 
dt has even of late been made a doubr, 
if the fixed air itfelf be not diverfi ified 
in its qualities, according to the fub- 
-ftances from which it is procured, If 
‘this be true, we can have no fecurity 
of any artificial compofition whatever 
refembling the Bath water in this re. 
fpect, as we know not by what means 
the latter becomes thus impregnated: 
There does not, however, feem to be 
any good grounds for fuch an opinion, 
As, however, the chalybeate impreg- 
Nez nation 
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nation.is. of. itfelf a ftimulating fub- 
ftance, and as the artificial preparation 
pofefles. this, as well as fixed air. an 
Jarge quantity, which laft, in the ftate 
in which it is in the preparation under 
our confideration, pofleffes qualities _fi- 
milar to thofe that refide in the Bath 
waters, we cannot help thinking it, in 
fuch cafes, from analogy of its contents, 
worthy a trial. It feems moft likely to 
fucceed in thofe cafes where the fto- 
mach was little at leaft obvioufly af- 
fected. The eccoprotic qualities of this 
compofition feem likely to be of great 
fervice here. Moft of thofe who have 
any degree of this diforder are of a 
coftive habit, which is by no means a- 
favourable circumftance towards its cure: 
In order to obviate this, they are 
obliged to have recourfe to purgatives. 
Thofe, however, of the ftronger, or 
more draftic kind, afford only a. tempo- 
rary relief, and frequently add to the 
evil they were intended to redrefs, as, 


after their operation is over, the coftive 
habit 
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habit returns in a greater degree, and 
the body is weakened, by the operation 
ef the cathartic; which is a. circum- 
ftance by all means to be avoided... On 
this account, the milder purgatives have 
generally been made choice of. Thefe, 
however, by frequent ufe become ha- 
bitual, and require their dofe to be 
increafed, and if long continued are ob- 
ferved to’ weaken the tone an the in- 
teitines, 

“Could a medicine be found out, which 
would prove a conftant, but gentle fti- 
mulus.to the inteftines, and at the fame 
time, by its aftringent and corroborating 
qualities, tend to reftore their tonic 
_ powers, to the want of which, the cof- 
tivenefs in thefe cafes is generally ow- 
ing, it might prove a very happy com- 
bination of effects. We leave it to ex- 
_perience to determine, if the artificial 
“preparation might not, in fome degree, 
at leaft, daveb both» thefe purpotes. 


3 How this preparation might fucceed 
sin gouty complaints, for the cure of 
pa ay which. 
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which the Bath waters are fo much 
famed, is ftill more difficult to conjec- 
ture. The intentions of cure vary fo 
much in the feveral ftages of this dif- 
order, that fcarce any medicine whatever 
‘can be faid to be univerfally of: fer- 
vice. | 

In what manner the native Bath waters 
act in this diforder, is very difficult to 
determine, as their good effects {gem ge- 
nerally to be produced without any ap- 
parent operation on the body, . Their 
modus. operandi here is very difficult to 
explain, nor can that ever be fatisfac- 
‘torily done, until the caufe of the gout 
itfelf be difcovered. | 


Unfortunately, however, for medicine, 
very little progrefs has been made in this 
inveftigation of the nature of. this .dif- 
order, nor (which is of more confe- 
quence) has any method of practice been 
eftablifhed in it, of which the faculty 
of phyfic have any great reafon to boaft, 
notwithftanding it has been treated on a 

footing 
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- footing of this kind, at leaft as muchvas 
anyone incident to the human {pecies. 
-The-eficacy, however, of thefe celebrated 
waters, has never been doubted, though 

the practice relative to them, in this 
complaint, has been hitherto, ina great 
meafure, empirical, 


~ How the artificial compofition may 
refemble them in their good. effects, is: 
-mot poffible for us to determine, as: ex- 
- perience is the only guide we can-rely on 
in this cafe. 

If, however, we may be ailowed to 
conjecture, as it feems to refemble the 
Bath water in many of its qualities, ic is 
not improbable it might be of fervice 
here. If the action of the Bath waters: 
be in reftoring the tone of the ftomach 
and inteftines, which are generaliy par- 
ticularly affected in this diforder, we 
fhould not think this medicine ill qua- 
lifed to anfwer fuch an intention, as ic 
contains the fixed air and chalybeate im- 
-pregnation in large proportion, both 
which 
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which are very efficacious in_ this. re- 
fpect.. 


One great’ inconvenience, however, 
the artificial preparation would be liable 
to: In gouty complaints, the native 
Bath waters are obferved to be remarkably 
efficacious in removing the feat of the 
diforder from the head and ftomach toxthe | 
extremities. When this is the cafe, nau- 
fea and vomitings are generally concomi- 
tant. fymptoms, and thefe the Bath water 
feems peculiarly to relieve, and. is fre- 
quently the only fubftance which the 
ftomach can be induced to retain. In all 
probability, their being of a tafte almoit 
univerfally acceptable, is a great fource of 


this quality. 


In this circumftance,. indeed, our imitas 
tion falls far fhort of the original, and 
until this deficiency can be fupplied, 
which, at prefent, does not fcerm likely, 
" we can have little hopes of /1ts' proving 

of equal efficacy in the cure of this) dif 
order. 
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Moreover, as the gout attacks thofe 
generally, who have been accuftomed to 
gteat indulgence of their palate, we are 
apt to think, that few of thofe who owe 
their diforder to this caufe, would be in- 
clined to make a fufficient trial of a me- 
dicine that had {fo little to recommend it in 
that refpect. 


Fortunately, however, this diforder 
falls chiefly on thofe who have it in their 
power to, make a trial of the Bath waters 
themfelves, and to thefe we would al- 
ways recommend them, in preference to 
any imitation. As, however, the gout 
fometimes attacks the lower ranks of life, 
and many fuch as we cannot fuppofe have it 
in their power to make the experiment, 
to thefe atrial of our imitation of them 
might not be improperly recommended. 
If drank diluted, in the manner before 
mentioned, during the intervals of the 
fit, it might poffibly be of fervice in fhort- 
ening their duration, and rendering them 
more tolerable. | 
One 
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One circumftance feems to recommend: 
its ufe in this, -and’ feveral other coms 
plaints, which is, that, if drank with the 
general cautions above mentioned, no harm 
is likely to acerue from it. 


We have thus gone over, in-a.curfory 
manner, the general diforders. in which ; 
the Bath waters are found of ufe, and 
thofe rather more particularly, in which 
the laft mentioned preparation was likel¥ 
to be of fervice. Perhaps it may be 
thought that we have delivered our 
thoughts on this fudject too freely, as we 
acknowledged that our opinions were un- 
fupported by experience. 


But we hope the candid Reader will 
recollect, what we faid ina former part of 
this Work, that we fuggeft what has 
been here faid, concerning the medicinal. 
effeéts of our imitation of. the Bath wa- 
ters, only as hints that we think bear. fome 
appearance of probability ; and do not 
expect, or wifh, to fee them made a 
foundation for general practice, until they 

are 
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are eftablithed on the firmer bafi S of ex- 
perience. 


We fhould now proceed to confider. 
the hot and crofs Bath waters, and the 
effects of all with refpect to their external 
ufe, with a comparifon of their qualities 
with one another. This, however, we 
propofe as the fubject of another Work, 


Fool Nil & 


# 


~» . . 
* 
+A 
~ * 
. A 
. ' 
4 ‘4 5 
= | FP eects 5 ae 
-* J 
«< Ly 
} -5 
\ 
* ’ 
» ~*. i 
2 
‘ = > 
3° WR 


—— 


at nané 


. he) ; 
ah net ced Py 
: ot a 


gba rw. 


oy 


| eS 


